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(54) mwo&m m^mt^u^Am.tm^^tmj^Ao^m&^m^^m^mt^^^A&U(D 

(57) [g^] *£lE©7'JXA£!fiEfi 

KPfetf jftfttf ft3 2: ^ -5 £ o /Co S fc E 

c ic t° 7 h ^tac^nwBrifs ^ rc<Dm<D± 




[ff*ili] Hi:»tU an«tc# 

■zmfammzmmK, Kmbmnm^Lx 
mmmm^mm z tgt^ig B B B ^^*^«H, 
h t c t feigns <> as 

ISo 

%mmmMfctmm, Kmimmzirbx 10 
MfHffi^i¥ig B B B ii« z mtu^xmmmt 

susi z h z h ■ ■ -mmtz c t mm t tzm^m 

wmmmmmwmm k , k Ltgws 
a^RB*^s«H ^frsc tzmttzmm 1 20 

[«*If!4] Hffii»ffitJ?^WU gffi±©-£ 

wmmmmmmmm k , k £w Ltg#s 

K £ft LTMHBffiftPS ¥*S H ^^c Z fcgt §¥ffi«©l£ 
i!fcRI8*£flB«H £ £¥fi ZHt LXXEtmiiE b < 

li^iRi fommm 5 jg-rssi z h z h ■ ••^t/c c t * 

[«*If!5] Sffit#fttSIS^^«H«t#tfTcffi 30 
fcpPMg,I|g# Z ©fS IS^^SifiiGBttt 

# t>Tcffi^nj#ig B H B TS « wsk©^ c 

« Y U ffi^^T^igHTS S 3 -Q©ff $ Z Y Z 

*Hflta^ Tig B H B ^^*^i« h, h t j; o xmn 

£ t£#lti:f £ff*II 1 t!2«©¥lg B B B gft^ 

fcfWcffi^W£g B B B iI« Z ©iSiS^fc, 
C©£g^#Ytf#ftU ffi»£#$S B B B ^<£S3^© 40 

mmzYz if-m^ xm^mmmm , h ic * 
-ixmnrmmn z y z H-^ffit&^TiiftijiEL 
< tiM d s l xm t « c t t i-s 2 

ffi±© iwi-^iri t m^mmmmcmm^-oi&k 
mxm^x& z mmwm % mmmm y *re 
ft u a««t (sg'gatffi^pwig B B B ii« z t«s 

tlTSfM^/coTftftU {g«^Wi B B B T;£>£ 50 
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y z^-mcrs-oxm^m^mMn, 
Hic&^xmnx^%ct*w$.ttz>mMM3icm 

mm 8 1 m±<D-mm^mm»mdm 
m^vmmimmm^mm z ©sg'^t, n 

pst-w^s s mmm a ^ c ffijtftn« y 
u a«gffitisg"g*tffi^pwig B B B ii«z tRsn 
Ta«rtgpt^/coT#ftL, i&mxm^x&% 3 

•0(D1S« Z Y Z *MSB£ So T£g B B B «il^fi«H, H 

t <fc -DTmnrcmm zyzhzy z -^as^f*t 

£-TS 11*314 tIHt®i|i|g B B B Sft^U ^All„ 
[11*119] SSSffit^ftf^ffi^PW£g B B B 1i«z t 
li'ii'n'i ^i^'i Hi rt fifi Ji^ 1 1 /j\ J, ^1 f 1 1 ^ b , <&\ fi 1 ; re 1 tiifi l 
t s c t mm t tmtm 1 ~ 4 ©Mn^tia 

[11*111 0] ^mmmmmz, 

tts c tmmttumm 1 - 9 ©fqin^t!H«© 

[i*si 1] is H B B ^Pfa*^«H«, g-rsffi^P(S¥ 
is a B B M« z t {a(^-^ffi©¥iigs^ s * d , mm 

tmmttmm 1 ~9<D®nmctmmmm 

mmi 2] is B B B ^Pfa*^«Ha, mmwm 

s Slfittpfctt S c t t 

uwm 1 ~ 9 «Mn^tfH«©¥is B B B Sfk^u *>i*a 

So 

[!i*^i 3] £s B B B ^r H *-&ii«Ha, g-rs^ps* 

c i: mm tt% !l*il 1 ~ 9 , 12 ©Mti^ tfHt © 
[||*5l 4] £g B B B ^PM^1i«Ha, gt^ffi^PW 

%&ffl& zt& im-fi mm^ft zm, mm 
mm^mm z t m^mmm^bx^z, c 
t&mkttzmm 1 ~9 (Dmmcmmmm^m 

immi 5] £g B B B ^PM^ii«Ha, mmmw 
m^mm zm im-^mm^ mm 
mm^mm z t k icmwmm u m 
mms\^ mmm, m^mmt^tmrn 
tt%mtM\~$, ii~i 3<D{mfticmm<vm£ 

immi e] s B B B ^PM^ii«Ha, g-r«ffi^PS¥ 
mm zt& im-mmm^ft mm 
xmm^mm z t k ts^pg^t u m 



3 

c t mm tt%mtm 1 ~ 9 , 11 ©Mn^ttHS© 

[»n 7] a«iw (0001) m*3mttz 
c tmmttmwm 1 ~ 1 6 ©MnMaBS©^ 

[»n 8] £g B B B ^*fMS«H«, g-rsffi^Ri* 
£g B B B n« z £*f l c «i^seLT^3¥iig^*^as c 
t mm t mm 1 ~ 9 <onm icmmmm^m 
ft«'y)iiSo 10 

[»n 9] ign^i*^«Ha, mmmw 
mm® z t w l c mtvxm l t ^ a #fg B B B fr e> % d , 
^ z t mvm k tffi« 

^£tt^fc£#§(t^!f*Ill~9, 1 8©M 
nMe!B«©Wi B B B SW; WIS. 

tgm% z L c mffE&Lr^zms&frzis; d> 
$sn^«£f!« h s sjHswfct t s c t 
£#11^ t£W*ii 1 ~ 9 > is (Dftftfrimmmm 

MtrnfotiVVkMU 20 

i$mm 1] $s^^*^m^h«, gtsfg^Rs* 

fgHlgiS Z fcft L c Ifi^SK L X^&%&&fr % & D , 

ps^fr«i:t^#mfr«i^i~9> is, 20 

[«*If!2 2] IBS^RB*^|«HH:, gtSffi^Ppi 
JgH^ft Z fcft L c W^SKbTV^^IS^eft 0 , 

T3§f*si~9> 1 8 (Dimmcmmvwm&mtfi 30 

mmm z Lcm<sMLT^z z & 9 , 
g-r^fg^PWig H B B ii« z t ©Psi©^ k t©K 
tu ig H B B ^*^i«H^st, ifflfsm ffltf 

KPSfcttS -fallal- 9, 18-2 

1 ©Mtl^tfH«©¥ig H B B Sft^U ^ASfc 

[ff*i!2 4] £g B B B ^M^il«m^ g-rsffi^R&P 

£g B B B fi« Z fcft L C$fiMsLTl^fg B B B fre>& 

gf « ffi^W£g B B B fi« z t mm k t 40 

mmwmmtz c t mm t tumm 1 - 9 , 
1 8, 1 vmtvmmmm^mt-fiv^hmu, 

£g B B B H« Z tML c WSIkLT^ ¥£g B B B fr 

ffi^PW£g B B B gpza, a«gffitan^±ffi^ (000 

1) ffi^feD, £g H B B ^l*^tl«Ha, SRSffifcign 
(000-1) fflTf&acfcfcftfcfcl-Siftfc 

IH8-2K 23, 24 ©Mtlfr fctBl©¥£g B B B Sfc 
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[ff *® 2 6 ] a«ltffi©, ffi^»£g B B B fi« Z 43 <fc tf 

lg B B B ^PS*^«H©ft#73^©£g B B B ^f]yj- 1 1 0 

0 t£#at^t!5j<iji i~2 scMn^t 

!BS©Wi B B B Sft#y ^All„ 
[11*112 7] a«M©, fgMW£g B B B 1i«Zl3j:tf 
lg B B B ^*^1i«H©J|#73^]©£g B B B 73fia, <1 1- 

2o>r~&%ctmmttmmmi~2 5 onto? 

t!B«©¥ig B B B Sft#y ^ilfc 

WillSi« Z <fc t5£g B B B ^PM^«H ©5>« 

a, < 1 - 1 0 o>^^<fct;<o 0 0 1 >xmz¥ff 
■e&zct mm t?% tmn 3 , 4 ©Mn^ ttH«© 
¥is B B B gfb^'j^Aa«o 

[H*JS2 9] Sft^gPtlo^T, ffiiLT#ftt«ffi 

mm^mm z ^ ^ t;is H B B ^PM^ii«H 

IJ, <1 1 -2 0>^fe<fc^<0 0 0 1 >73|nltipt 1 : 
1 1 S fl*il 3 , 4 ©Mti^ t!H«© 

[W*a 3 0 ] fg^pii^is^^ z z t c mmm 

m<D^y<D£ti (y + 2 z) t)\ lO/xi^S.2 0 0 
0/im-e$SCt^#MttSf|*Sl~2 9©Mtl^ 

[H*^3 1 ] ffi^ss«iesii«zfiD(iz t mmm 

^YCipSyC^-ff- (y + 2 z) tf, 1 0 0 /i m^S 8 0 
0 /x m-eSS C t^#ttt«f|*S 1-3 0 ©Mtl^ 

[W*® 3 2 ] ^mM-smm h 1 ^ 

e»2 0 0 / im -e<g?»ci:^#i[i:t«fl*Si~3 1© 

[«*J1 3 3 ] HeS^HS*^l«H ©iS h *V 10/ii 
^S. 8 0 /j m"PSS C 11*11 1 - 3 2 © 

Mn^!c:fH«©ii£S B B B lf^'iJ ^AaiSo 

[ti*s 3 4 ] ffixr B ¥£s B B B Misi z mmmmmm 
t>\ sxio 6 cm -2 MTmzctmmttm 

*il 1-33 ©Mtl^tfH«©i|i£g B B B gffc^U 

So 

[!i*« 3 5 ] i&mm^mm z ©ia$Efu^g^, 

lg B B B ^^1S«Ht©jiWKf^llfea<, 

*s i - 3 4 ©Mn^tfa«©*£g B B B gffc^u m 

[H*S3 6] aftgffitfe^T, IM^tL, £g B B B ^ 

mM^mmm^m/vVh^ctmmtt^imm 

2 5 tfH*©#£g B B B Sft^U ^All„ 

[!i*ii 3 7 ] mmmfrmz 1 ^ m^T-efe 
set £i#f & t -r s fi*ii 3 6 t!H«©¥£g B B B Sfb^ y 

[fl*ll3 8] £g B B B ^PM^1i«Ha, 
IgUHiS Z £*f L c lfi^S$ELTV^¥£g B B B ^Sft D , 

\&m ¥£g B B B ii«z mmmomtf (ooo-n 



o o i) m-v&zct*ifmt?%m$%i~9, is 
~2 k 23, 2 4<?)®nmcmmvm^mitj3v<y 

Wi^mm z wwmh-e^z c t mm ttzmm 

mws£L<, mmpxm, m^mMmm, h io 
©r B it, i&mxm^xmimmm^mm, ^ 

Wi^xmmm c mmmm y ©hii z y z *^ 

*^KPSTM^ t° 7 ^ p 7b s 2 0 ji mfr 6 2 0 0 0 p mf 

£ * c t 1 1 * fl*il 4 o t!B«© Wi^fctf 

[»^4 2] fI£&ofc*H«<D$S^!*£iS«H 
*^HRI 7f" ptf 1 0 0 /imfrS 1 2 00 (im 20 

T£3d££#f[£tSif*if 4 0S^tt4 1 tfB«© 

[!f*S4 3] Sfi©±^ f§£&o/c«Htt©^$c© 

mrnxm^mmm^mm z t «g lt&§ 
sih z h mmmmm^mm z t 

#£L7cM4£$g H B B ^M^«H^[tO«\ l£ a B B ^ 
PS&£$# H ©ttWgP K S fctt rtSP S Wiffi 

Tpjg-r ^ffi^pwisnfii^ z ©i^ffi'Sts c t * 30 
mm* 4] sso±fc:, fe^o/c«ntt©^ir© 

mmxm^mmm^wM zt.m^^xm 
m^imimm^mmm c mmmm y «g 

suns z , c mmmm y L/c?«i£ B B B ^ 

*^ft«H^[^«\ £g B B B 7«^«H©i|WgPK 
GaNmmZ#Z££fc£?Xm&Ztekm&& 40 

is«z, cffi^jiis«Yo$«ffiM-r^oi;^#mt 
mm 4 5] s«©±t, mm^rcwm&mw 
{&Mixm^(D{&mm^mm z t ^psltss 

SjhH ZH^ ffi7«£g B B B fi« Z±£77t-?HO 
§«^©SM»#L^5>)iil2*\ 77*7 hffi 
©Jtftt <fc DP8t^ffi^PWig B B B 1i«Z, Cffi^ftfi 
« Y LrH«£g B B B 7«^fi«H 'x? [ 

^kmimm h ©tiw^ k s tc a ftgp s £M4©m so 
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S^£SWM^£LTGaN£$ft£^5ci 

ick^xmmzi&mm^MM z ©$««^ 
d t £#m £ -r £*fg B B B §fc# u vhommmmo 
[ii*ii4 6] s«©±t, mm-Drcmmm^m 

imiiLxm^mxmm^mm z t *i8lt&« 

iSZHZ*, ^Pft* H ± 1 7 7 * 7 h ffi©@P B 1 

* ©SM©ffi^Wi B B B 1I« z ± 1 7 7 * 

7«»»L^ e ,$j|^ 77*7hffi©)t 
ftfc i D P8f £ffi^Wi B B B f!« Z LftMfc 

is B B B ^r a *^ii«H i to w\ ig B B B ^PM^ii«H © 
tiWgPK s/ta^fps £$zKu©f£M^££Wit«l 

m t L T G a N ft ? S d 1 1 <fc o T Pgf S ffi^ 

m^mm z ©isfi^ffis-r s c t t -r 
nsfk^y 7 A©ig B B B jtft73So 

[11*114 7] Sfi©±t, ^#o/c*l5«©^i(© 

XPr H ^mS H B B ^Pf H *f:«H i:. ^#orc«S«© 

fglsfiT¥IS H B B ©ffi^Pfa¥IS H B B M« Z t «gLTS^, 

#fuH z mnjEb < -srn^*5^T^73^ittg(0 

ttOiStflfitHZHZHZ-^ ffi7CPWiS^«Z± 
t7 7-fc7 hffi©i4ffi^^©SMtl#L*^S^ft$ 
7 7-b7 hffi©fiScftt<]:DPg-r«ffi^PS¥lg^ 
« Z t /c$Kfi^lS H B B ^Pfa*^«H^ ItOlt, 

m&Mmsmm mm Ktm m s 

t <k oTPStSffi^Pfa^lS^ii Z ©$Kfi£ffi«t3 

c t t -r s^is^sfk^ y 7 A©£gMim 

[ffi*^4 8] «fi©±t, fl^o7cttH«©^i[© 

miiiLxm^Mmm^Bmm z t ^pslts^ 
¥6h z ^mpjjiel < -jmm*%^xmftfak.mi® 

7*7 hffi©@f B ^fi«?*, ^©S«©ffi7<PW£g B B B 
MislZ±t7r-fe7 hffi§«»LS^5»Jtft?^ 
77*7 hffi©jSft t <fc D P8t^ffi7<PW£g B B B ii« z 

^Pfi^is^ h ©ttwgp k s /c a ftgp s mmmmm 
m&z^immWiPfttixG aNttftimz^&ctick 
-ixmmzi&mm^mm z ©$Efu^«t^» c t 
t tmmk%mtij y 7 A©s B B B jtft73 s 0 

[!I*II4 9] r B »*3^TS^t¥tfti5^Stxrct 

»©f§^ ^ tcmmmmMsmmmm h t pg l 

T, Ji^^t#t>Tc©«©7 7-tr7 hffif«±tfe 
^ffi^l*£g B B B 1i« Z 7 7 * 7 h ffi^*# L Tjtft 
TSic£/cD, 7 7*7 hffit^DffM^tl^ff^a, 

ft^73^itff^rc£^ft©7y XAS-esa <: tm 
mttrnm* s t!H«©¥£g B B B sft^y 7a©s b b b 

[H*S5o] a«©±t, ts^o/t«is«©^i(© 

^PS^«g B B B ^PM^1i«H »#orc*S«© 



mmxm^i&mm^nm z t , mm -+/c» 
mmt>m&Lx&z%HLH zyz wmmh < -sph 

PS^*5^T^73^]tti(0||DEtS}iH Z Y Z H Z Y 
ZHZYZ-&, ^*^fi«H±fc7 7-t7 hffi©# 

m^as ^©s«©{g^¥£S B B B fi« z ±t 7 7 
•t 7 h ffi*4ffi^fu«? ^ c mmmm y ©j«is h b b 

tf, 7 7 -t 7 hffi©jtft t J; D P8^fg7«IS B B B f! 10 
« Z , C ffiMgig Y L /c?Efu££g H B B ^l®lfc£iS 

3 C 1 J; o TPg^fWa^SIMSfel 

z, Cffi^fttl«Y©l5fi^ffiSt2ci:*#i(t-r?» 

wmsw; 7 A©ijg^g^ 0 

an«©$s^^*^«H©ft#*^i^< 1 - 1 

0 0>"CSD, 7 ikk-2kn) 
(k, n^Sit) T&SC^#1tfctSff*lJi4 5- 20 

5 0 ©Mn^ttHic-PiS^Sfb^ 1 ; 7 Adg^ft^ 

So 

[Iras 2] ^mm^mm^cmmm 

ttH«©ig^^*^«H«ft#73^I^< 1 - 1 
0 0>t£^ 77t7M(i, (11-22} "eSS 

ci^^t^f*^ 5-51 mnmctmm 
mm 5 3] ¥m%%5M,j&mfaft cmmx& 

ttH«©|g^M^M«H©ft^^<l 1- 
2 0>1?S?K 7 (k-kOn! (k, 30 

n liggsD c i mmttumm 45-50© 
Mn^tiH«©¥ig H H B Sft^u7L«igniiga^c, 

aiM©ig H H B ^*^ii«H«a^^< 1 1- 
2 o>tsd, 77-t7 hffia, {1-101} -ess 

Ctm^ttUMMi 5-5 0, 5 3©MlfrtfE 

«© Wilis 7 A©fgn$ii73&o 

[ff*IJ!5 5] ^^SlgB^S^^clte^S 

as«©ig B B B ^PM^«H«a#73^i^< 1 - 1 

0 0>&3Wi<l l-2 0>-e£D, ft#7i|n]fcfft; 40 
/c77-t7 h®«, {11-2 2}, {1-10 1}, 
{kk-2knK {k-k0n} (k, nttSS) © 
© fnfr 5 ft S 7° U XAJ&K© tf»i\H± t S * 

raffia, (000 1) m?&?>ctmmtt?>M$ 

II 5 0 ~ 5 4 ©Mti^tfH«©¥ig B B B Sft^U 7Z,©fS 

[»I5 6] ^^orc*S«©ig B B B ^PM^1i«H 
a, ^ig B B B tLTjtftt^ci;^#ISi:-r^f|*]S4 3 

~ 4 8 ©MnMB«©¥£g B B B s 7 
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[ff*IJ?5 7] ^4f-3/c«l|«©ig B B B ^PM^1i«H 

a, ^©s«©fg^W£g B B B fi« z © 7 7 -t 7 h mm 

t*W$.tt%MMm4 5-4 8©MtiMctB«©¥$S 

7i,©ig B B B jSft73So 

[11*115 8] ^#o/c*IM©ig B B B ^Pfi*^1i«H 
a, ^©flWK^ ^©SftJ©ffi^W$S B B B iI«Z©7 

7-t7 mtnmm^yy^y mtomt-fth 
xmt% c t £§f *« 5 7 ttB«©Wi B B B 

gfk^'J7A©ig B B B jSft73So 

[tf*If 5 9] ^#o/c*IS«©ig B B B ^Pfi*^1i«H 

^'J7A©|g H B B jtft73r£o 

[utile 0] mm ^m»mmMimmMMH 

ii^»i«4L/cm^-jtst^» c -r§ti*ii 
4 3-5 8©^t'n^tiH«©¥ig B B B sft^u7A©is 

HrfiSciSTlfSo 

[ff*56 1] ^#^/c«S«©ig^PM^«H 
tt, ^©MPJJ©JIWK©ft{|J^ ^gC^7 7t7h 

§1*55 8tcf2«g^m*SM{t^U 7A©fSMl73 

So 

[«*56 2] ^#o/cillS«©ig^^*^«H 
^©MPJJ©itWK©ft{|Jk:, ^g©S©77-fe7h 
Si: |p| M^Mim U ^©S£g(S©Ttffitt^f§;& 
tLT)tfttSi:i:^#i[i:t«!l*iI6 l t!H«©¥ 
IS^lft^U 7A©lg B 3 B fi)cft73r£o 

[11*5 e 3 ] mw ~> rcmtm^mmsm h 
^ntpsL7 7-t7 hffi^tt^fg^pwis^ 

#Z c 1 8 0° SfKL/tlS H B B 73fi^ftt« 
C^^m^-'J^WM 3-59, (il - 62 I 

Mete«©Wi H B B sft# u 7 ho)^mm 0 
mm e 4 ] 7 7 * 7 hffi^±t t-r s^ps^^ 

M«Ztt [0 0 0 1] lfi^±lfifcLTjtftL, *n£P 
gb*S^o /c«IS«©ig B B B ^Pfi»^1i«H a c mK 

mhrcm&fiGLv&z [000-n mzmthrfS, 

[H*56 5] «ig«©ig B B B ^Pfift^1i«H©73^]^< 

1 - 1 0 o>xm, mmmMH±mc&z,n&<v 
m^yr-ty vmt, (11-2-5} {11 
-2-6} tLTf$mtz>z.tmmttz>$mM6 3 
s^tt 6 4 taet©Wi B B B Sfc#y 7 A©ig B B B jtft73 

So 

mmne e] as«©ig B B B ^PM^ii«H©73^]^< 
1 i-2 2>-^sd, wm&ffimH±$>fc&%n&<D 

S©77-b7hffi«, {1-10 + 3} S/ta, {1- 
10 + 4} tLTitfi-r«ilt§#i!(tt«ti*56 3 



(6) 

9 

am 6 4 mmm&mttfv vLnmmmx 
mm e 7 ] mmmm^mmmm n am h 

i (im^6 2 0 0/tmTfSSe:i:*1f»i: , r«i|*@4 
3-66 ©ftnfr£!B«0jjMgiiigfc#y 7 a©s b b b j£ 

[»i e s ] i&mm^mm z z , c® 
y ^mwmmmm z z 

tCffijt«1iig(Y©fSy©^|+fS (y + 2 z) ^ 1 0 
(im*^2 0 0 0 /imT?$SC fc£#mfcT3 11*11 4 10 

4 s/c« 5 o iz.mm<o%&M>mQ:fivyh<Dm&fmj3 

[»I6 9] 8«©Xfc, f§£#ofc«®«©IS B B B ^ 

©ritffi^pwigiiM«z s/ta, ffi^Pi«s H B H Maz 

£ CffiMg«Y tffi^PWIg^IMZ^IrbT^ft-r 

s c t twsnswj 7 Lommmx 

So 

^triPlTM^k°7^p^, Z0^62 000/nt? 20 

$ s c t mm tt% mm q 9 mmm&mfcx 

[fl*S7 1] TtiS«a^g£&ofc*£J^©VX7 
^MU ^©VX7±«g H B B W H il£MilWMI£ 

So 

swcTO^wb^jsu ^©x^e>s 30 

£ B B B f§tS z , $ s t, HiffiftPP^HlUg z t c ffi^lSfi 

«y tzmzzzc tzmttzmMmittiv 7 

[»I7 3] T±S«±T\ »£M©vX7©Xk:tt 
#Lfc7 7"fey VX7©*S^SMgK)-l? 

agMgpt^^TaiMtf$t;^ffi^i^ig H B B ii« z 40 

r£ 0 

[fl*l!7 4] VX^li, S i O2 feS^ttS i 3 N, 
X^ut£#lttX£!f*IJl7 1-7 3©faftfrfc!B 

«©Wj B B B g{t#y ^^(Dig^gm 
[fl*il7 5] YX^ti, p t$?iTO?:i$ 
#att^»l7 1-7 3©MnMetE«©Wi B B B S 

ft^U7A©ig B B B jtft73r£o so 
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mm.1 6] 7X^lt ^£g B B B A 1 N££W^£g B B B 
GaN^££u££#f|i;-f£!f*IJl7 l~7 3©f5Jtl 

Mae«©¥£g B B B gft # v ^L^M>mm 0 

[ff*®7 7] YX^(t gffit^£g B B B G aNCliftBL 

/cs i 02 ^e»ft^ct^#Mi:-r^!i*ii7 1~7 3 

isafMtx7 y 7" U PiT£©«« ^ - - y 7" 
ctikWtkttUntMi 1 -7 3 ©fanfrtfBs©* 

*&Hg{fc#y 7 ^©iglUiJtm 

[11*117 9] THfiltilvXXIWL, § 
X 7 BfcgPMl tl-yfy^U PjT£©ffi?« t / ^ 7 

t, EBt£c^#l^-f£!f*iJ!7 i~73 c^Mn 

m^2~-yyt?>m^ ^©vx7?iM$n&^ 

HMSgSfcfc^T, it°7^7-wP • 9t9)\s • 
-7*n-x£fT7^a6©/^-y«#fcffMLT, £g 

mmzftsctzfflktt&mEi u 72, 73 
[ii*ii8 1 ] mm<»^mmmmmmz> 

rctb<DVZt<D^st)\ 10(imi!i^ 2 5 0 /im?$8 
Ct^#MitSW*57 1 - 7 3©WlMBf4©¥ 

nessft>?u 7 A©is H B B fiScftm 
[fi*^8 2] m^tcmtm^mmsmm 

0 (im^ZO 0 0 /im-es^iit^^^-r^fi*^ 
7 2 fc!Bl©#l£ H B B §ft:#y 7^©$S H B B $ftm 
[!l*«8 3] is^iec^T, ^#o/iitis«© 

ISal^rB^ISiiH^tLT^ftL, ¥£g B B B ^Z, Y 

ignapz, Y^iKfudis^^afffMSpjTfc irm 

!g B B B £, WtoXU/cfi, WJg^ffiL, ¥±ift«^t 
LfcSK t f ^»¥£g B B B Sft^ V 7 ASK 

[ii*iii8 4] m^mmmmicfs^x, 7 
7 ^#o/caiM©£g B B B ^ 

<o<jym^%u, Y<jmm\mL, u^nrcm^, 

t tmmm t m^mitfi v 7 mmmm 

[H*S8 5] mmtw^-t lt, x^xirai, WfJto 

X, 7 7 t^tftaX© 7 < t &-^£^fr<P£# 

mt-r^n*JS8 3, s 4©Mtx^tfH«©¥£g B B B sft 
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[fl*Il8 6] TmSUtLX, GaN, ^77^7, 
SIC, XW;K GaAs, S i fcffl^Sei t%W$L 

tt% mm 7 8, 7 9 0faftfrfcia«0jjMgii3{fc# 

[»I8 7] £g B B B ^M^«H©^«^7cii 

wttmmi, 2, 5, 6 0)mmcmm<vm& 

mm s s ] m^mMmm h co^mm ?m 10 

iSttT^tWH 3-5 o©f5in^iaH«<o*ig H B H Sft 
#X7AS«g B B B $ftm 

*^g«H©3fifg3 0/xm«fiIfe1-c\ W11?e{4S;S 

3xi o 7 cm" 2 vcfv&zctmmtt 
mm i~3 3 ©Mti^tiH«©#ig^{b^u 7 a 

f»5&£77-fey hKMU ^77-tybffi 20 

« y mmm imw&mLM^m <m^^^y 

mmmtm vL^mz c tmmttmm 

mm9 1] m±<D-mi£MfrfifiiK.wmifcto 
m^^-D^mmi&xmm^mm z <dh&*&ic, 
m±m-mti$frmicmimcmm*i>~D{& 30 
^pg-e^ijgstf fes^JtfiK©^^ cestui y m 
ft u aifisffit mmummm&m® z 
ftT8«F»fc;fco r^ft u ffi^PST-mg-efca 
3 z y z ft-m^T^mmmm, 

mL&^xmiXkWm Z Y Z H Z Y Z 

t fe^TMfWiE L < tf» D M IXftftTS #$£ B B B S 

&m vhsmm^t lt\ *©±fcm#y 7x 
mm ? ^ fi£g B B B ©£g B B B ^ii^fPi h «±t «fg B B B 
^M^fi«hMii u fiig B B B ©ffi^r H #ig B B B ii« z 
43 <fcr? cmmmmY <D±icmm%mm® z s/c 40 

<fc d iw«E^y 7 Asu^ff^ c t mmttz, 

mm9 2] m±<D-mtm-mKfflffltm 
xfm* ^wmi&kvm^mm z 

^PfiT#ig B B B -^S^^|;tfiK©a^ cffi$Sfi« Y ff# 

ft u aiinffit (sg'gatffi^pwig B B B ii« z t«s 

tlTSfM^/coTftftU ffi«X¥$g B B B T;£>£ 50 
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3^©f!«Z Y ZMflfc%oT£g B B B ^M^fi«H, 
Htio TRS tlfcmmn Z Y Z H Z Y Z • 
fcfc^T&fflllE L < MM D SLTftftt WSHS 
ffcj? U 7 AS«£fl£S B B B t LT, ^©XfcSWJ 7 A 

«ffiWs¥§S B B B 1I« Z 13 <fc tf CffijtJI1i«Y ©Xfc«7 

n, * c MgxWfg B B B ll« z g /c a c ffijs«ii« 
Y^ft^SCtlMydX h^ffsu §l£g B B B £ 
xv'f xtaxx s <: 1 1 i d ^ u 7 ash 

c t*#si!fr^¥ig B B B sft^u 7A*«©S}i 

[0 0 0 1] 

im^HtroVsmn mm. 3 r,/^^* 

ft^^^^P,ft«^^*-K (LED) >?m 
ftU-if (LD) #©^rVUX#©SStLTffl^ 
btl^'iWnVi^f^/'J'VA (CaN) J,Eft(, ^.fc^OJ 

A«|£ a B B ^ftm Sfc, ^©¥ig H B B Sft^U7AS« 
[0 002] 

H^S«tLT^7 7^7^ffl^e.tlTV^Co ^77^ 

So mt$V 7Alg H l^ ; ?-©±t-\rnxh°^^y^;l/ 
sScft $ •& % c t t % V ^ ftti/cfij^ $> % o 
[0 0 0 3] Sffi, 1^77'ftliW4<, W* 

r-fe d > x t°^^y * u 7 t m<D 5 x 
xm-v&zti 1 3 ni^ft^ 3 0s$»it^a < ^» 

[0 0 0 4] i^t, -y77^7ai^fflV^uttj: 

s^<-o^©rpm^s^T^/c 0 %)t^v*-F (l 

ED) Sjg^^^^y^xfSTH^tt^a^/cfe, ^ 

[0005] itc, ^mtu-m*. mtzzm 
as« mm) mmmmxm, v-*?mm 

[0006] s/c, -y7 7^7«, mm\tamwLX&% 

®s c ^-e t a v\ 7n -t 7 »fc fe x 7 f - y f t <fc 

[0 0 0 7] S/c, xy^y^fc^|^fcm«E*ffit 
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[0 0 0 8] ^-¥ffit«I£2#0T7Mt£ 
iftgftfr^ *t^y7B»tf&gfcfc«;fcik C© 

[0 0 0 9] S/c, •9-7 7^7S«^fflV^c^ Ga 

^tMutc^i^ < na t ^ -5 mmzo 

XOGaNXtmtt 1X1 0 9 cm" 2 gfi©fe 
fu^ftt^H^tlTt^o 10 
[0 0 10] ^7 7^7cfeD&f§?©5XV7f- 

[0011] ^7 7^aMMil^/cG a Ni?! 

y-^f©^ A*rf L t j; o t ^ps^itst-r s ©i? c © 
[0012] ctisc^s, gfcaswaastt, s 

IttfVvL (GaN) ^Hgg-efeSo ip B pI*GaNf 20 

mmmmnm, &&m-<o 5 x v 7 ^©»i 

[0 0 13] g/c, g{fc#y^Ali*fffifttf&<T II 

-100} mcm^rmmtZo swiaot 

[0 0 1 4] SSfc, ^77^7£SoT, F-Hy^ 
[0 0 15] LfrLfctfS, G aN#££ H B p«i«itU 

©^s © ©^segf « c t im z*m-e& ? tc 0 
[0016] s^ffiT«gt@fg©¥«m^e»£X 

/M^G a N^£g H B p©^^i^£^nT^^ 

[0017] cntttLT, na©T«a«±tgft^ 
fcR^-ra*-^ Mt#y^a«£f#«c^«£ 40 

[0 0 18] Mttffi^ I^©VX7/I£BLT 
GaN^fflfiggtiD^r^;!/^?^ $g H B B >« 
g^ffiMf £73& 7f7W-/^^n-X (Epitax 
ialLateral Overgrowth) *$Mt Zfffii*WfiLrc 
9-298300^, #K¥ 1 0-9 0 0 8 

^) o 

[0 0 19] mmai, G a Asilit, 7,h94 
47T7MI2W:^ GaAsIK|£«C^ 50 
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t<fc 9, G a NSS^#«^tfS* 0 
[0 0 2 0] S/c, *^#ttcn^«GaNSfeJ:t 
SSfCG aN^JtftLT^yd - 7 h£ft®U ^©^y 
rfy hfrSG aN®R£9JDtH , r<:fcfc,J;»K GaNl 
«£MS^73&fc^TfcgM^L/c (#§t¥l 0 
- 1 0 2 5 4 6 ^) o 

[0 0 2 1 ] iinP»©fTLl«t <fc G a NWiH 
[0 0 2 2] UfrL&tfS, fMf^gft^U7Aa« 

^©t©© n °p«^, ^{4% &©-??& w-na; g»f 
[o 023] #t, mMmmfctLTte, je^toc 
[0024] cffm&mmtfiv *y mmuztcib 

a«gft©$s{i^fi^ffiSf^73St^^Tfc, * 
5 t <k o TTIH© <k 5 t^l (#M 2 0 0 l - l 

0 2 3 0 7) tfasntvs,, *^mc©$Kfuffi«73 

[0 0 2 5] cfttt, 3^0947 7-feyh#Bi*tL/ 
T, Mx.fc?> 77-t7 hB^5*SjM6ftH^«©b°7 
r«$LT, cn6©7 7-fe7 Miji^tl^L 

[0 0 2 6] CC3^a77t7FK 77b 
y hSfrfcaSffil 2ftH«©t°7 hTf&oTfe&A, 
Lne©77t^Bfcf^ItLT, {11- 
2 2} fflJf>, {1-10 1} ffitf&D#3 0 

[0027] cftSfiDSfrsa^F-fevhffifc^ri/fc 
fflJ6iAS*t/^\ j&g-rs<:fc£<k^ ens© 

ffigftfc^ftt^o 0UCcfcoT*%BM©^K (4#lffl 
2 0 01-102307) ©Ga Nlg^^S^^t 

£ 0 cnaG aNis H B p©c:x-gp/c^^LTv^o a 

« (H*bav\) ©±fcGaN«l^fMft£ (HV 

pes, mocvdS, Mocfe #¥?£) ti^tc 

©G aNMfMft©j:9tCffiJtft?^S;^ 0 

[0028] i*©cffij^ftria, n®©^ \zmm 

ofUifsfiM^l 0 10 cm" 2 fgfi&% 

77-^7 m&wmm*)i£L77-tz7 mmm 
s -r 7 7 7 h mmnhmmm z tmmm v 

[0 0 2 9] G aNig B B p2©gffit^<'Ofe©lAfti| 
©tf7h4*%-r«c H 1 tt*©— Q^^-r 0 tf7 
M©Mf4Lfc6ffi«ffi®!(©7 7-t7 hffi6 (|g B B p^ 
WtigtlSffi) -pfe { 1 1 - 2 2 } fcfr { 1 - 1 0 

1} mtfr-eszo t°7 h4©s©¥±iffi7acffijtft 
©ft^-^sa tf 7 h 4 -eaiS*^^7 7* 7 h ©r£® 
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[ 0 0 3 0 ] MB 8 fcHS itt&h, Mumn 8 
©j:9tt°7 hflt^LMttliKtf^ Mat 

IWctta^ *®#i^hrtfcss^#«4> io 

[0 0 3 1 ] 77*7 hj£gtfl?yfcfcfcfc:01 (b) 
© J; 5 »S 8 ©Tfc}gf! l Tfeficl g-^feSS^ 

li otfTtsii^tf&ao ig B B B ©)r*[ttjscT6o 
ftRS l o ®^L><Z)SM^^Mu^BSgtii*t/cl§« 

[0 0 3 2] ^©!SS, 77-127 hffl^e 

-XAt<fcoT> cnso77'by usti^Ti^n 

S^©Kfu«> k°7 h^OfuWc^U § 
[0 0 3 3] 

7 h®^P.aSkJy 30 
T, 7 7*7 h£«#L&^ ISH 

^tsiii:^ ^vhwcgt, mmfz-ez 
mmmmmm (#^2001-102307) 

[0034] c(D^mvte, mfrfc, timm^t^t, 

<0(0, 7u±lc 1 if lcM% D 1 5 &^ ^ 7 RgStf £o 
/Co 1 0 0 iimgCK^ RMLfcl^ SBteio 
m fsfit t°7h^Oi(/ima3lHt^^§ o 

5$sfu^(5i:tfT^*, ffl*{£5 0/imgg©g©flB« 40 

[00 3 5] Bt3teJ:-3T«:ft£iMI3fS<, 03 (D 
«c$fi7^fc$g2i^c:£fc < 3;y77*7 htfrti&lt 
f4i6tl^7 7-fe7 M 6 iDftSlfy M 4©jgfcil 

n^ft^WtS?*!, H3 (2) ©<j:7tt°7h 
|gt-0SftL/c$E{u^tf5»^Tb°7 M*3£j£tf£„ C 
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[0 0 3 6] J«fi«©ffi»£j£^/cJ6 
j&gltf©7 7"fey hffi^Sa*t:y b©g£*t< 

iiirrs^i«i*^So cn^ rsKMLt<srEto 

[0 0 3 7] l. (DMMV \L 7 h ffi*^ 5. if 

[0 0 3 8] ^^(DMiKDm^lt, iiPiTtj:^/^ 
ftefu^fitLTS, 2X1 0 7 cm 

1 / 2 0«T© 1 X 1 0 6 cm" 2 

[0 0 3 9] t>5— QORgStt, 77-fevh®frSft« 
tf 7 hjgfc(Hft#*£LT< SBt, t°7 

tsffltt^RBi o-es« (hi (b) ) o z<mwm 

it, tftfcfr^ 6 0° <Dn&*&'oTft&tZ£t&& 

So 

[0 0 4 0] cnSOffi^HSl 0a, kTyhtf 

*fu«^SMtttt 6 o° oftg^-aT^-rseii: 

S30° <7)ftgT#ftt« (1 2^©k°7 

[0041] m^mmn, km^^rmx&^o 

tti&<D7 7-fe 7 M£ M 7 h t <fc 7 , $Efu^«t^73r£ 

& <g< s-eg^^e%7 7-fe7 hcffia^ijfflt/c 

(?) T* S « o H C t b° 7 h %<Dfr^ibf§feX^ 
[0 0 4 2] lltWf^*- K^SfifTS^ 

[0 0 4 3] u©$EfuS©futB^MaiT^ft^/ci6, |g 
1, y-^7 7©SB^S7t, SI^^&iSYc: 
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[0 0 4 4] ly-+f^©G aNSUELX, MRHttZ 

[0 0 4 5] «±ji^/c 3 tivtiffltfr^WM 

s§», TfH©3fiT-£So 

[0 0 4 6] 1) 77t7hI^6S2H'7h^fe 10 
[0 0 4 7] 2) 7 7^7 hffifrS&StK h^Cfs 
[0 0 4 8] 3) bBfrSSSkK hff*©fe 

[0 0 4 9] *miiztiZ<D3&<DtBM£mt&c 
S 0 GaNliTN^S^'eSDi^^'efeSS i^Ga 

[0050] enftz, ^Minc^xmmm^. 
vsmmm, mm e ^m^n-mmm^m 
tt^sifr^fpsSo g aN&Tvfri&idS'tSo * 

©tf£3 0 4of$^73S^eC^1i;jfffltSo ^nto 

^-cm^mzm^&o 30 
[0051] ignffit, ign^fuwsstubTiK^ 

ft<V%}$mft&?>o JK&fcSnSh, k, m, ntiffiJI 
a -^(1 = /-tf® 'J'l L 1 1 ( U I |fli/j| 

as o *m 0 mwmmmmimm o w^t 

(hkmn) ^ 5 «fc 3 fc^Sf So *SiI#ffi®IKSg 
» l»O^^T, <h kmn>i;SlgtSo 
SBWu^fflSiJSaaftfS^ □ m^T, [hkm 

n] tsafSo iwiufflji^feo^fflfcig^tett 

tJit^„ ^SD (hkmn) tH^ST^ [kh 40 
mn] 7?$>S 0 

[0 0 5 2] ^©£g B B B ftWS)T«Gt .fcoTfFStl 
S WftSff 0 &g S o MftMt^Ofc ^oTjttcM 

s zmomttm m mm&m^ ± o rsa 

2tlS 0 /vfrfl&G aN©Ji^7Ji6©3^©®i(t||L 
T«3 00K»{Wff2tlS©T\ h, k, m^fgSfc 

its n t cvv c tic.® 3 ^©ffiit e mmm. 

mS^iit? {hkmn} fcl^iSMi— O 
©fflgijffi (hkmn) ftKffl^LT^TCfF^tlSWft 50 
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smc <fc -d xmmx t s ^T©ig«stt5o 
[0053] t^M^E^xm^rvumw^m 

ftf^&SftWftf^&^o ^7 7^ (A 1 2 

0 3 ) m&L>L/cS)gT=73 B B B ^^S^^3 0)r«^ 

a <: e a G a N IC D itD^y 7 J WcltiS,*) iLtc 
f^CEX&Zo 
[0 0 5 4] G aNig B B B ta3 0^tt^S^ o 
( h k m n ) , ( k m h n ) , (rahkn) , ( h m k 
nK (khmn), (mk h n) limSMM (h km 
n) t#$nS6-Q<DfflS®-eSS 0 It^fSSa (h 
kmn) , {kmhn} ^ {mhkn} „ (hmk 
n), (khmn) , imkhn} 0 6O&|^fiDg3g 

SfiD#Wfcb"eSS#, B£ffl#-?&±£IWtS CEft 

■cta^o-c, mcvttz<Dftmttft%£Eict 
t>\ mftE^?cEi,mmcmw'o<o 

[0 0 5 5] LfrLBfifflfflBEfflltVfrZ {hkmn} 
E {-h-k-m-n} Cffi(000 

i) fc-c® (ooo-o a^as-pa^o zz-x* 

frti^T, (0 0 0 1 ) G affitSfHLT (000 
1)®*, (000 1) NffitgfHLT (0 0 0- 1) 

ffi^ggfJLTgig-rSo 
[0 0 5 6] G a N aA73H B B ^^ 3 0^ttt©feS 3 O 

OtttfSSo ^©rtcro^rall bffitV^ 3lfi@t 

So -QSDabdtt^l 2 0®©^L^^*LT^t5> 

nso f-ns 3tt^t?ffit«5-rstt^cifiTfeSo 

c$littA73 B B B ^tfe^T54#£?)tt-(?SD, a b dflllllB© 
MftttWcS:l/\ iS B B B ffifcV^©a^I-©73^]^^]^ 

{*> i ft@©$g B B B ffi^^ti^tx©tt^«^g^©ft?^ 

W©ft?-eSB/cft©li^SSo ^SD a|fi^a/h 
W;, blfi^b/k^D, dlfi^d/m^D, c 

mc/ntwzmsttomm.* (hkmn) 
[0057] tift^mmwf'b^^Emif-mtmxh 

ffiCitfe^l^^TSSo SsWu [hkmn] 
ta(khmn) t*5tS73^]tLTSg?tlSo 4 
0©^iSr©F t 3M«i3'0©^iS[h, k, mHMTS^. 

W<tS/cJ6K 40£D^S^^T^So 7c^5» 

h, k, mte-wmx&&ftzo)micim>?th^L 

)]/-)]/ (Sum Rule) h + k + m= 0 DlioT^ 

So 
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[0 0 5 8] G aNOl^»W30#fttS 0 

-oticBT$5c tn& (0001) ffitv^ 

s 0 ffitiftaswea^s^, ems**??, « 

[0 0 5 9] GaNttcliD©3BSItt§U"3 
1 2 Ofi©0$EfcJ;oTSfcg£J;?&Mftft£fc 

^fclfi^CJtft^f^o GaAsl«W77^ 
a«©±t^rnxt°jtft L/c^a^-f' c ttftfiorit 10 
Sta?. GaN&S&ft&fttfft^o /cfrS> (0 0 0 

Dffit (ooo-D mmmtm-?&% 0 

[0 0 6 0] 2#@CDftge^ffi(i;Mffi<ht/^o ^tltt 
fSMffiTf&So ^3tt (a, b, d) ©?^— 0©ffi 
MKHD, {fi©ro©{5mfr©ttt c ffcTO ftffl? 
»1 (1-100K (01-10! > {- 

10 10}, {-1100}, (0-110), (10 

-10} *mim d-ioo), (oi-io), 

(-1010), (-1100), (0-110), 

(l 0-1 0) r&z\z£-3Ximt%z.£ifX*%%o 20 

[0061] mmmi.±Tm f m&%t>\ <mmmt 
9og©^g"ea<T6ogT?fes<:i:tffi 

jrr^fP&So MffitV^gigaa^SoT, Ga 
N ©^g73fu^S^t S © S o 

[0 0 6 2] 3#it»»AB^^. Mft3 

« (a, b, d) mvmzm cmcmimm 

So SfSS^ (2-1-1 0} , {-12-10}, 
(-1-1 20} , {-2 110}, (1-2 1 0} , 
{1 1 -2 0} ^, fflffJgS (2- 1 - 1 0) , (-1 30 

2-10), (-1-120), (-2110), (1 

-210), (i 1-20) agfc.fc-sTSg-etSo 
us (•••) immz^to 

[0 0 6 3] GaNtt6 0^tt«ftl^^, ±©«J 
[0 0 6 4] Affit^Uffiffia ; &fe'073fu<2- 1-1 40 

o>«, Affltits-rs^fiL-efeSo ^naMffi©^-f 

tlfr |frf$ S o a Pf £ C «fc 3 

£S 0 cn^m^ffifcPf^Cfcsb^tS^OA^tH: 
[0 0 6 5] *-©<k5fcG aNS3"3©ft»E C 

ffi, AM, M®£|#o 0 MiLtm*U¥\LT\mt>r£ 
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[0 0 6 6] *^^!Hjit^/ci6tillt{S^tlS7 
7*7 hffi£^9©«, Affi^Mffi^c|fi73|n]t^LftI 

/c7 7 h { 1 1 - 2 1 } , (1 1-221 ^, MI 
frt>ffi£LTt7 7lzy h {1 - 1 0 1 } , (1-10 
2} r^Ex&^o 

[0 0 6 7] M3^»fflf&2ffi^ft^LTV!f 

(#) £«rrs 0 vi m ^?©«, Affi^^M 

4L/c77-fe7h {2-1-1 + 1} , (2-1-1 + 
2} fr^&Sfr, Mffifre>M£L/c7 7-fe7 h {1-1 
0+1}, (1 -1 0 + 2} frSaSt>©"CS«o 
[0 0 6 8] 4 # g ©®S n a±!H© 7 7 -fe 7 h 7?« 1 
fr2 fcftoTWo ^©<fc?&^^$t©fc©£Wjit 

{2-1-10} £cW£ttLT'>L{§tf3 2: (2-1 
-11} ffit&So 2£>£fgtf3i: {2-1-12} t 
*s 0 4#S©lticn©ft^t^t cffcftt SMf4 

±©S^©m©7 7-t7 ^WiTTSC tt>£S 

fcV/cWi, n=l, 2, 3, 4ig®t?SS 0 
[0 0 6 9] ©^tr|Mfe©77-b7 htv^H^ 
ttiT<S 0 VI (#) mm%7 7tlvYt*tt\i>t) 
2flSI©77-fe7 hW^o 

o£D ctt^©^7-^itn^£^tV^i:i7?S 

So 

[0 0 7 0] affVif (@) Jl';tffiStS77^7 h 

# {11-22}, {1-101} -ess fc&TfaK 

So a$Sft2£a^\ cttSSfcc-egSTS^ {1 
- 1 0 1 1 ffi©Cffifc*ffS{tl£ft«, t a rT' (3 
1/2 a/2c)"CS3o (1 1 -2 2} ffiOCffifcft 
tmma, t a n - ' (a/c) T*&& 0 
[0 0 7 1 ] k<0m^7 7tvYth^t {11-2 
3} , {1-10 2}, {11-24}, (1-10 
3) aHnWtl/^Cfr^o {l-10n} (n^ 
2) ©Cffit^-TSIS^at a n" 1 (3 1/2 a/2 
cn)7?£So n*^2 <fc«37vtl/^C©ftan= l©ft 
«fct)/[vS<aSo { 1 1 — 2 n} (n^3)ffi©Cffit 
MfSfg^ft«, tan" 1 (2a/nc) n 
if 3 J; D 7^ t c aymt n = 2 ©#<fc D /M < %S 0 

LT^So 

[0 0 7 2] G aNaA73B B B^^$.D7;V7i£iJ^$. 
So iE/\ftff^©6]Ifi,t^tG ajgiWftTSJSS 
t, iEAft^©6]Ifi,t^tG ag^#fttS±ffi 
t, effit±ffi©^r B U D^LTtfc'G^TiEAft^© 6 
MS £ NM? #ft f STTOffi t , W> L± 
t30©G a]g^#ft-rSftJrBlffit^©±t3'0©N 



(12) 
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[00 7 3] T«S«i:LT^7 7^ Si, G a A 
sftH^M^So +T77^ (o-A 1 2 0 3 ) ttH^ 1 

[0 0 7 4] Si \z.ttm-e% < irfi&&vM> t> 

3Wcj:oTffi73fi (khm) £££fc:erctSo 
3 Miaffiu^Mjic^A;!/- ;l/ttft<, k + h+m^ 10 

(ill) ®fc#fra 0 H#©s if^xclfi (o 

0 1) W*&*>i)\ flllE@t»WS^o CLftt 

^.mmft'&wcft^s lc^&a din ffi^ft 

?0 

[0 0 7 5] G a A s fe TnT^TS < iLfi&&T*& <9 
(Z n S ; Zinc Blende) MMZtZo 

a (1 1 1) mtWVZo If«GaAsf/UX©lf 20 

&^f§^©i»5 (oo i) ^*mt)\ ^na^H 
c^fe (mi) m%m 0 

[0 0 7 6] G a A s ltfcffl$1fofff3;WT* (111) 

(i 1 1) Gammztbz din St?* 

So &g#Sft£ (111) AsIW\ (1 1 1) G 
affi^HoTggfJtSo ^CCt^ (111) Affi£ 

(111) Bffifc^igtSCttSSo 

[0 0 7 7] WJtfe^TG a NOSiffMSt LT^ 30 
fflj&R&^fflt^5>tlSo ^-ntttHVPES, MOCV 

[0078] i. hvpes ouYy^mmm 

li ; Hydride Vapor Phase Epitaxy) 

nh 3 TSSo *y h^-M^SJS^cTOW-fc 

7°^ta«^«?±73©^- h t g am^xnimmh 

T*5< 0 ^CvfC^tfX + HC 1 tfXfcnfctftWT, £ 
fctfU *7AG a C 1 ^^Jt^So cn##i&*fXfc:©o 

ttt^ k v 7 h Ltai^n/cSists/tSo s«m 40 
i^mm^7,+7y^7^^mmsnrm g a 

C 1 tTVt-T&W&LXG nKZ$&Lim-£tirt 

smnm^m^n^o jg^Ga^jg^DGa 
c 1 mzftz g ammizmtfAZK^ th^m& 

[0 0 7 9] 2. MOC VDffi (#«&ECVD ; Meta 
llorganic Cheiical Vapor Deposition) 

TMG (hU^^;V^U7A) a©t«^JSlg 50 
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Ut, 7y^e-7NH 3 fc^7]<^7> (H 2 ) fcife 

mmm^wzG a Nj£w©#y ^^©sh 

tTyt-T&fcfcLX, G aN#£$£ncntfi$i 
^tlffll^lfM^nSo C©73Sa«lffM#St LT 

[0080] 3 . mo cm (^mmmmmm 

?£ ; Metal lorganic Chloride Method) 

g amtiTTMGtj;Emm{t£m^\ mm 

*gfcTMG i7y€-rSft^««Ct?B4^, * 
7 h 7 * -;l/S©SJS^T T M G H C 1 (Ifbtfdg) 
tfXiSJtS^-tt-B G a C 1 fc&j&t& 0 cntt^tft© 

M^to^n/cS«*^nT^ < o ryt-nm 

m.<fcm2hT^2>fr^ 7y*:-7£GaC\1f 
SKfi^SJSLTG aNt&D8«©±«M£IIL 
T^<o -BG a C 1 £{t«fr5»ii'\©^i&©iiAtf 

[0 0 8 1 ] 4. #^f£ 

f^TSfcCT'i&So £E*P©ffn?0ttGaNfcgS£ 
[0 0 8 2] 

[iSiKM^S/cfe©^] ±!H©iS^^tS/c 

i6«*^©a*jgat^^Ti^tSo ^©Mtfe7 

[0 0 8 3] 7 h^ffMLft^SigHjt 

t>%, 7 7-fT7 hffi^e»ftSb°7 hgPtfc'^T, 7 7-fe 
7 bffiT©Mu©faS73 frWBLT, 7 7 -fe 7 hffi© 

[0 0 8 4] MtiM-StZte, MfifiWrt-X-Z* 
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[0085] nmmmm^L-c^rcW^ mm 
icmmm<o mhxrmt%ctim^ 0 cm 

[0086] ccDtvmmmvmmmizitm 
omo-o-e&zstWMZftZo zvmc, $m<d io 

Iff titttS©h°7 hft^ftU WcioTKffiS 

sb^-r « ^©igTKfiSP^a^nT ^ 0 t? 7 

h^{*}c<3;SMM©ati&, ^«©feffiS©IM£JI 

Hi?&s£#;ie>tiSo 

[0 0 8 7] s/t, t°7 hg^S 
fbt/c^a, t°7 h^tft^t^teficafe^ 

U> *©£**tf©|gffi$;iW£tf^ jfctT 
S£#;l5tiSo 

[0 0 8 8] ttMfcJcom 77-b7 hfr^&St^ 
h^$i(MI^lt^<l, PD^977-t27hffi 20 
©JIW^fc77-fe7 h^fre.SWd$6 0° ©ft®£ 

21 ©IS, fsffi^±©jT7J^!i^7ci§^ 

t°7 htf»*tKffi*«*tf»-&-ffc:, crnvwrntm. 

[0 0 8 9] tf 7 hO-^fttiD, t°7hg^ 

t°7 htf^^^T^-r sett 

#^5tlS 0 30 
[0 0 9 0] CtlZnyytey hffifre>&SH7 

h ©%£ffiB«, M}i© <fc 5 £ gMS^fcfW/c s $-e 
* s fc, yy $kxmmx^m\xh% „ 

[0 0 9 1 ] ^©/c^ t-Vtf«i|feffiP«ffl»tf&*L 

So 

[0092] *^©is^st/jS^/t 0 cn5©i$,i 

£M£fS/cftfc«, MfBit 77-b7hffi^e»^ 
Sb°7 h^»LTJtft?^ $sffi^*^U/c|g, feffi 40 
^«t\ ^^g|5f^fitKffi*WS-rS*^P^£ 

[0093] zix, : t<D^m,mmmtc\mm. 
mmt ix, ^^ic&mc^mm<Dkwmm 

ffi«t D ffl U c ^Ht J: o Tfeffi^MM 

[0 0 9 4] Sf\ M!H^K©73SaKffi©lKSta7 50 
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7 -t 7 h mmmn u xmt% ^ta^ tim 

^S^iBOKStfT^Sfctf'eSSo ^©^ X-Xhlf 

^«tii^s^Mftaft^t*%HMa#^/co ^© 
i^fts^ot*^, ra»t°7ht^^T, ifi^o 

fc«|g«©7 7-t7 hffi^ lFM2-£TJtftf SCt£ 

[0 0 9 5] ^{*©ff^UT^f§/mi:<, Bfffitf 
3ftm>7V Xl+mic LT¥tf t*5^/c <fc 5 M£ £ 

&s 0 (vi) #$sid£<iM! 

i^&So ^n-efeigffi^fflt^s^asso 
[0 0 9 6] H4T*^©7^r£^l#tji^s 0 en 

tt7 7-b7 hffiJ:DSSVl©lTffiHt?SSo ISffifcg 

*©7^t^H©B»wf s 0 H3 araii^©t:°7 

h©KffiHT£So ffiffiaffiT^S^£ffi«ft73^I©1i 
?tt£<B5<, T*»« (0*U&^) ©±fcGaN*g 
H2 2^7 7-b7 hJtft^^So 77-fe7h2 6, 2 6 

am u tc 2 mm ? x vs 2 4 -r s c h 7 h ^ 

*^) o VS (m 2 4©g2 9ta^LT^PS*^g 

«H^gu«)<. 7 7 -by Y2 6mwmm 

So ¥fiffi«Cffil?^So ^©*Ttacffi^fttl«Y 

flHSK-rso mmmm tm^ximmrm&k 

mz^cmmmmmi±ircMm7 7tiy h2 6 
©iitiot m^%#> s n v is©^^*^« h 
fcgtfrrso ^^©teffia effit wt^PM^ia 

H t fafr r> X mt S t P, tlS 0 Co ^-gP©$sffi 

«^f* bTM« us 0 ©teffia c c t gi uEfe e. ns» 
«ns 0 ^PS*^i^Hi?©fKffis^ffia, mmt 

WSfMo K/c^-eSSJi^feSD (S + K) ©^ 

•&t<gSo ^r B *^is«Ht-Bffi$tis tteffian 
gfc^gP'xtHT < s c t a-ptav^ 
[ 0 0 9 7 ] m 3 ( 1 ) ©id < tf 7 h )S©$e 

ffi*^f?TtloT, Wi5aft^73^It©mifeSSj: 

h^^mmmmmmmx^^o mrnmrnn 
[0098] ufrt77-t?7 vmm^n^Tcmmt 

(VI) fit, \Ly\-W$W>%&V>& s >\^ 77-fe7h 

mio (01 (b) ) \m^m&x&^Tzi?wcm\u 

So 

[0 0 9 9] C©J;^ fI^o/c«||«©77-fe7 
hffif«^tUT, ^0#t»UTjiftU, ^©7 7 

•by hffi©ntTgpt, ag«©7 7-t7 hffit^isu 
x, mmmcwmc, mmm^mmmmL, mm 
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[0100] £©£7%, $Efu©MM^H)T£StWiS3I 
[0 10 1] 3?>^»aD, C©<fc7&3£{u©fft 

ism t»« Lxmmmmm^mm^ 
[0102] &m$m^xim<xt>, m^xh-? 

nxmmmm, mmt ixmmtmm 

[0 10 3] C©f5fiSW/T*^Ih^L/cMi|(^ 

7^7#§ji£ffl^/c, lfi?©EL0 (xk^v'-Wl/- 
7T7* • ^-/^-^"O-X ; Epitaxial Lateral Over 30 
growth) fc&^Ttt, 77*7 hffi^MbtSKl 

[0 10 4] ^nfcftLT, *^©73STtt, Wall 

[0 1 0 5] JJS*#-3fcfcRIS*£flB« 40 

Tffi<«ct^Bo <fcoT, Mi©f£5tffc^£ 

[0 10 6] SSfc, 1#©E LOtftt, fiStfti«t7 
7*7 r-ffif«fflJ6££tlT, ggffitt¥ffift® (C 

mm LfflL&xt-Km&mLx l s a „ c ©k 

figgtt 10 7 cm -2 <D*-jt-T\ £©££!? 50 
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a. u-ifmm bxmx^r^ 

[o i o 7] Lfrhfttfz, ^mmfs^xit, min 

7 7 * 7 h ffif»» L/cSS SHjtft 

[o 1 0 8] cntt*t£'i#s&-c£3 0 iin^njt^a 
mmmmm^\mx^t\ tb%wm 

[o i o 9] cnscMft^^fja, MjicfecJ-^fe 

t«c Bhttl/tm~200/i mg®T^* D t 

[oi 10] ssfc$8ji3#5fc^ r^#o/ciS H B B 
z^|f-9/citS«(7)7 7-b7 hffiC^ffid, IP'S, ffi 

©7 7*7 hffi^ffM^n^o ^©77*7 hffiC® 
Ci^Mffib/c (05 (a) , 06) o 

[oiin c^m-Drcm^mmmmnmic 

u MmtbxttTtmm t^ 0 ^sd, nzfto) 
mx, mft^m^mwm.m^b *> 

m&ic tt^xmm&m^ ^ t^*>v> ^-mimx 
&%t%z.t>ti% 0 co)m^mt^ctx^mcc 
(Dimonmz, 77*7 mfrz%&$m*&f&t% 

[0 1 1 2] S/c, fi&©^*-XAfc LT«, uCfg^ 
#o/cig B B B ^l*^1i«Ht, ^©S«©7 7-fe7 hffi 

u©fuHtgS^Cu©g^@)gi;L/c, 7 7*7 h 
B^a^*'M?tiS (H5 (b) ) o 
[0 113] lUT, 77t7h»Ba^Mil 
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T\ 7 7^7 hffi©{ifflMStfMf££&£o SP^ i&k 
aSmt&Zo cntiD, ffilJlEU^IPMSiiiflSS 

[0 114] S/c, ^i^«©ffM©2tl73fc^ 
m TfHcHt^&n^o IP^ ^fi*£fi«^ 

^a, ^i^f»^£g B B B fi«t LTWtKsu^n 

[oils] n<D^t, £<&mmmmiz%^ 
ffl«i»tf c vmM smmmft t % % „ * 

XAtt, 7 7-fev hffi©£jg£#ftT37 7-fr7 hffi© 
ftg©M^tL/c7 7-fe7 hffifiD£#"C, *g|g]£g©ii 20 

[oii6] ttc mmwtixn, commsm 
mMicmtium-z&Zo ens, spis, ffi 

Z fcft LT> fcRS*£flg8fci;3fc#'J 7 
AfSUCcffi^l 8 0° ^^loTi^if^cJif 

iz. m s n^teffitt c mmimm^ ntv < 30 

^i^Wo ^PS^g|5«G aN$£ B B B 0)ctt« 

[0117] k±t\ w^a*waiga!MBH^b 

It^TM£ffl*£ 0 fiP'i3H7 0«ajift^|g B E l^ft 

tlcff^tt^ctt^D, H8©miSi§£rr3 40 
ift^M^ii, £g B B B ^MW^<E£#2n/c 0 h 

7t^T, T«S«2 1 ©±tG aN*£iH2 2tfjftg 
LT^^gffia^ClMUeSoT^o # (V 

mmi7^V Y2 6t?SSo 77-fevh2 6® 

aTtn< g^mPWig B H B ii«zTfe^ 0 cnaoj 
mMmmtr^ 0 P = z + htv^mmmmi<irs 50 
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£ D f « Wg^W£g B B B fi« z # r # 

StlS^^ WPfflgMi ; &w£LTp = 2 z+w + 
fttjS^o H8&S«M£L±ffio»«£LT 

SfliEH, ffi^»g B B B fi«z, cffijt«ii«Y^it 

Mft'JiEL < M£H Z Y Z H Z Y Z H LTl^ 0 

c ffijtftisa y mmm t <t d l & 

[0 1 1 8] 

%Bl!tt^#o/c*S«t#^Tc7 7-t7 hffiJ; 
i^S (07) o h®±Da«#Ol£KH:©&t> 

««i£ a B B^r B *^s«H tpgLTffi^PWig^« z 
k s fett^t k i ^gp s ^tatt S 

[0 119] C©<k5^P(S*^S«H©^ 

G a N ^fiScftt § C -efitt^ffiS-r S C i: t 
S¥*£ B B B M[:^U7A©lg H 3 H ^ft73S (11*54 3) 

[0 12 0] S5^t4, ^^^fcitll^Cig^M 

g a n ^ft-r £ c t v, tmzmtz c t mmt 
tzm^mittiv^Lm^mm (mm a 4) 

[0 12 1] ^St, IttWHt ^#o/c*IS«© 
lg B B B ^^1S«HtP8LT, 7 7 -try hffi*«t 

Kfe*fiS-rs c t t?»¥ig B B B Sft^u 7 a© 

fgBMiWS (»I4 5) T-S^»o 
[0 1 2 2] |g B B B ^M^1i«Ht©IIW« 

fctZt, ^i7tM„ ^#o/cas«©ig B B B ^ 

Pfi^1S«HtPgLT, 77-fe7 M«tLT, 

^©s«t^©7 7-fe7 hmttmwt&ctick-ox, 

Z<D7 7*yh Mm L T$E{u^|g B B B ^PM^ii«H -\ 
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©sn t hxM&mmtz c t mm t tzmsgm 
it^vy^m^mm (11*1146) x&% 0 
[0123] mm, mm^m^mM^mmnm 

o /taiM^ign^i^ffia h t pg l t, « ^ 73 ^0 

ig H B B sft^u^A©ig B B B jtft73r£ (mm* d x% 

£o 10 

[0 1 2 4] igU^HptfSMHt, 77t7 

hffit^H^BMS^tt^t, T!B©»fc«tf£ 0 Pal 

m^mmmmmm^Lx, m^mmmcm 

©77-fe7hffif»tU ^nfcffl'SLTj&g'rSfc 

d , isfi^ffitjst * c t mm t tm^mit^ v 7 

[0125] zzicmmc, ffigkmM&Mmm 20 

it, ^©i^a^^sso rsiiw^Ts^tw* 
tit*©, rcmn-m^mm^mm im 
J5#77ftfcfftf/c^©7 7-tz7 bffi$«W 

vxmx&zctmmttzm^mitfiv 7 a© 
ig^ft^rs (W*ii4 9) -ess,, 

[0 12 6] CfiDlRt, 7 , UXA|gS0lg±»c7K s P4ffl 
§tL/c£^t©7UXL§JT'S^Tfca^ 30 

5 0) 0 

[0 12 7] C©^©, 7 7-t7 hffiW^ ^©<fcd 

x&Zo ¥m%mmmm&cmfax-&*), mm 
"mm^mmmm\\(Dmif< 1-100 >x&% 

M^lt, 77-t7 hffili, fkk-2kn) (k, n(i 

SI® 7?££ (1*15 1) o 
[0 12 8] ^©^7?&, !gg©^^77-t7 hffili, 
{1 1-2 2} "CaSSCttf^ (!I*IM5 2) o £ 

^ a®«©ig B B B ^PM^1i«H©7i^]a, < 1 - 1 0 

0>T?t>&V\bV <1 1 -2 0>-?£3*t>WC& 40 

ai^CigH^Pf *^H«H©73^]^< 1 1 - 2 0 >X 

7 7t7hm Ik-kOn) (k, nim 
10 X&%> (IMS 5 3) o 

[0 12 9] *0$£©ftS«&7 7"fev h®tt, {1 
-10 1} X%>% (|f#®5 4) o 

[0 13 0] 7yXA£g B B B ©M±fc7K¥%ffi£tL'/c7£ 

& c ifi7j i^-es d , mmm^mmmmnm 

tf< 1 - 1 0 o>£3Wi< 1 1-20 , '■j-.^ire 50 
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$D> hSfcMl 1-22K {1-10 

lK {kk-2knK }k-k0n} (k, ntil 
SO ©^-fftfrT?^^ ^©M±©7j<¥ftffia (0 0 

0 1) ffiT-S^ (11*115 5) o £fc, u©7k¥%ffi« 

[0131] cns©ig B B B jtfttfc'^T, )?<ig B B B jtft 
iI«-es?»ig B B B 7:Pfi*^li«H*\ ^wist?s< fg 

Tfc, lg B f } ^PM^1i«H©SftJ©7 7-fe7 hffiti 
*X $sfiaiS B B B ^Pfa*'&ii«H©3fifgtfti65,tl^o L 

^ b , g^M^iis h ifmmtx \m<m*>%. 
mmcmnxh^rcib, m^nmmit, mmt 
^mmmm ixui±t% 0 c © & 5 
m^mmmmmmmm<mi>*>, mm 
vncmtiWMicisoxt, momicmoramx 

(H*ii8 8) 0 u±x\ immm^myr^yh 

t> tsji'fSc. mm^mmcD^xit, m^tt^vx 

Hit, £*giH-?&3££tf&S (W*S5 6) 0 

[0132] fftw©^to^r^So mm^ 
rMmm^xmrn^mmmt, zommmm 

[0 13 3] Lfr fI^o7cttH«©IS^ 

§^©77*7 mtn&t>m^77^y vmtoMnt 
-%t.Lxi$mtmt)^ (ts*ii5 8) 0 
[0134] £tc xmsmwmmtbx, mm 
^rcmm'mm^mm^mmmt, ^ s m\u ®« 
mmbx®m%wtim^ (mm5 9) 0 
[0135] ifc ^^o/c«lS«©ig B B B ^Pfi»^1i 

«Ht4> ^©itW©S»c&^T, ig B B B |fi^«tI*4LT 

^s-r«^*^s (ti*ii6o) o 

[0 1 3 6] |g B B B ^*-&1i«Ha, ftfi©S^77-tr 
©ftfflijt, ftg©^^7 7-fe7 hffi©Sffi^5»©S^ 

mix, himzztt^ ■;,!wni'> 1 1 

[0 13 7] ^LX, ^(DWt, ^©S^gP©Ttffi 
^PS^tUTjtftt^Sfe^^ (f|*Il6 2) o 

[0138] nfe^saaimt;^^^, m 
icmw&mtix, ixmmm&o g&hh [00 

0 1 ] micts^xummo m^, co 0 0 1 ) mt 

(000-1) If?WSS^„ c©s$e*\ c© 

mmmmxmtzt^m^mt, mmm 
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(11*116 3) ££tf£So 
[ 0 1 3 9 ] IP^7 ISaf ftPg*£f!«H lis [0 0 0- 
1] IfiMfitLTjtftL, ^tltP8^77-fe7h 
mm, [0 0 0 1] fftMftfc LTfiicftt^ (lf*S 
6 4) tli^C 

[0140] aiMcigii^rH^issH 
cDmtf<\ - 1 oo>m, n&m^yr^yhm 

B\ {1 1-2-5} Sfctt, (1 1-2-6} tLX 
f&MtZ (»I6 5) o 10 

[0 14 1] SKi&tfgt&l/^Bu *®«©lg H H B 
fcR§&£fig#H<£>#fotf< 1 - 1 0 0>t?SD, ftfi© 
!i^77-t7hffia, (1 1-2 51 Sftlt (11- 
2 6} fcLTjfcg'ra (f|5j<ll6 6) „ 

[0 14 2] ^tig H B «©^r£lco^TJS^S„ jt& 
tt0*giIfcfil8*£flB«HfiD(IB;, 1 \i mfrS 2 0 0 /i m 
-?«&%t£t#*5tl3 (W*II6 7) o 

[0143] /hs^-ett i /im^&jgawfcttoiffi'e 

±RI&2 0 0/xmfc#;t3„ cna, SSDt^: 

t<aD-rffsfc, «^anesttoan^i;T<sfe 20 

fcfc, HK±^S±PI«2 0 0 Mmtb/c o ffi^ 
PPMgJi3§$ Z Offitt, 10/tm^62000/i m"CS 
ZtLTc (W^6 8) 0 

[0144] ens, 1 o/tmsa^s, mi 

D tffS t > 7 7-fr 7 hffi©£Lt7?\ I^Wb?)^!? 
[0 14 5] ^SROSSfcbTlffl-r^ycfelc 

l<, upbIfpm^ ztizmfcmm&mm 30 

£tLT$St£ (W^6 9) ct«fe5„ % 

MX&&, t7y7ft\ 2 0/xifre.2000/xi£T3 
(fl*«7 0) o SSa, ^(5i;'©fg^Pfii}iig B B B 1S«Z 

[0 14 6] 7^7 M^t|gH^ffi*^fi^H* 

wm&mmmmz (mm7 n mm? 40 

[0 1 -17] tmiL C(5TX7!i RffifK kl<:*g*8 
(»I7 2) o 

[0 1 4 8] £647 u©V7^©±1?E^^I|^t'0 

^ta, ^©«tes«ns 0 t«s«±7\ -7x7© 

ftft^m VX7»gLTft#7»fWc7 7 
tt, §17 7^7 hffi«t?Mfi£tl7c7 7-t?7 50 
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lwjftg-rs (h#jS7 3) mm\ 

[0 1 4 9] c©Ji^v7^©tfKfo^TTfH©j:9 
tfH3Sffi*^c BP^ 7X^as i 0 2 $«WiS i 3 
N 4 X&% (11*117 4) o 

[0150] a&svti, ?x^ttP t ss^JiwtfS* 

(ff*«7 5) „ 

[0151] ifc, vx^a^SHA 1 N£ 

«V^ttlM8SGaN^feoTt.a^ (fl*Il7 6) 0 
[0 1 5 2] VX^aSffit^SHG aN© 

tfffiL/cs i 02 xt>&^ Mil 7 7) o 

b/t 7 ^-rtife £gii7«^ii« h ©fts t an 

[0 1 5 3] £/7 H^©S}a7n-t7tLT, TfBtf 
;Wl£{Mt7cf|7\ VX7l£ffMU SfgvXXl 

^S^ti-y 7 y 7* U m£©^« fc^7 - - y 7 L 

ft, J tO±fr6GaN*|£g'rSt>0 (W*IJ!7 8) 0 
[0 15 4] T*»S±tit^ V77S»!cU S 
Ivx ^ JtfW/KW<::r. -y 7 y 7 L , ifr^Jf^t/ n ^ 

7 7 l/c t km-smm mm zm k 

9) o -Bfga^7 7 7«^ftL/ctt 

[0155] ate, vxtofifflcmc*), ymmu± 

tLX, •7X7«^pjT^©ff^^^--77Y«^ 
U. 7,7^77^71^(^71 ^ X7A+7-W7 7 
77;!/ • ^--/^-7a-X^f SfzWty—y&mS 

kmj&lx, m&mmi^mmx&z amm 

0) o CO^D-bXtt, ±Ji«f|*Il7 8, f|*Il7 9 

[01 5 6] fMt^7x^toi7a, ^oi^asi 

/cWVX^^hai O/xm^e.2 5 0 |imf« 
«S8 1) 0 

[0 15 7] fS^o/c«IS«<7igBl^l*^1i«H^ 

^-r^/c^wvx^^trHiPi^M^, t°77*\ 20 

(tm^2 0 0 0(imf$2 (f|*Il8 2) 0 
[0 1 5 8] C©<fc5£LTigJ|j£gL;rcG aNlgH 

HLxmL, m^mz, Ytmm^mmntm 
^mmmmtLxmtzctx, m^mz, y© 
MLmmmmifcMuttz (»i8 3) 0 

[0 15 9] igUjtft^CJtftgffitfc'^ 

t, 77^7[»7a2^M7 mn-Dmm 
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mmmmmm<Dim^Lxmtz>ctx\ 

MttZ> (11*118 4) o 

[0 16 0] s/c, MMhuxtLX, x^xirax, ffi 

(11*118 5) o 

[0 16 1] tCj-C^TSfc, TMfttL 

TB;, GaN, ^77^7, S i C, 7fc°*;k GaA 

s, s i*m^mm&% (mm 6) „ io 
[0162] cv&siciTimztircmttfvym 

mnm^mci&mm^mm z £t u *<mmz 
•o^mgnfl^ z «pjij£ xm mm h # l 

h z h ©ffig^ffifc 3 ^5 c £ x%% 0 
[0 16 3] SS^ttSfe, gffifcKJ£*®Rfc#tf;fe 20 
flWII««-*5> fro, fi£&o/cffiW a #i£ a B B fI 

fcffifflfcJSS, fro, fI£Jfofc$£ a B B W H jft£fI«H£ 
tU ^tiSfr, S^fcgLTSSfcMtf, MPJJiE L < 

tPiPPMi^ii d 3gbT#fe-rs^iiessfi:^u 7i> 

(H*^2) o tnttHZHZHZ-fc8D 

3g-r#fii*OT t & s <fc ^ mrni t^^cttt^x 

[oi6 4] mmmm^m^mm^mm 

?tmm\H^frfc^xfe&Lx^%m£M s m{t$v<y 
mm mm3) x&% 0 mviuwmmm 
xK^m^mmhxisv zmm(omztti>~D¥ 

th^CtX%%o 

[oi6 5] s/c, micmtmmm^mm 
msmmcfrfc^xfettixts*), smmic^ 
< mmxmmmubxmtzm^mitjsv 7 ao 

hW8C?%>% o cnttHZHZHZ-fc« 

[0 16 6] Sfflt#ft-rS, f§£^*!»#t>7c 

ffi^W£g B B B fi« z ©isg^^t, i|i£8-5f5{£iiLt8tt 
ffijt«1i« y frfg^W£g B B B fi« z © TOts d , h z 

Y ZH tft^«}i^tt^a«/ct^9 £ t^oW 
3 c ft, £P6H &fl«© G a N fSH© c ffi^fiftfrS 50 
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iwcip, 7 7-t 7 hffi©ff»jaia ^ s < ^ < o s 
[o 1 6 7] itc, mimmLTttEtz, mzn 
ymmtm >njmx&z, mwio) , en 

ttHZYZHZYZHZYZH-^l^HDSLMIKS 

i^gffit#ft-r s i7>? c i -cs s c 
[oi6 8] cucm<tc&?i^ m^&mmcmmic 
emmmmmbx mbtct^ u i 

-2 2) mmLxmLfcwm\^<, &mw-xz 
<as#iftfr££o ffi^itfrg^cttj; 
'j, ^moM^mmifm^tc^x^o 

y 1 2 mm&&t>\ cmmmMY xktnmmm& 
m^x^% 0 cMeH77t7 vmcDmm 
n.m&m^mmmzh%o mhx^m^tn 
t>cmmx^mm-%c)x&%£)\ mvumm 
off)xto)ioutmmmt>m^.t^o 

[0 16 9] W&¥t*>MWmmr}Tc 

mmic ^mm^mmzm-DX, wmm^t> 
rc^xfttELx^m^mttfv <yLmm%z> m 

*II7) 0 

[0170] micmmLxft&tz,, mmm 
mcwximmm^mm z <om^^ wtn% 

umicmmmc, immmmmm^x, a 

mmicbtc ^ T#ft L X l ^ ^jg^ft^f u 7 ASS 

(11*118) o 

[0171] a«nffi!^ftt?,, i&nmm^mmz 
T#ft^«g B B B sw; Ass-ess (ti*ii 

9) o 

[0 17 2] a«McffiMW£g B B B fi«Z, £g B B B ^l 

ig«ti«nT^?»^f>fefg^PW£g B B B ii« z t*5^T 

ig B B B ^Pfi^ig«Ha^£g B B B ^?>s: d , mmmw 
mmmztmmcmMsmmtzm^mitfiv 

*}hSMX&% 0) o 

[0 1 7 3] LfrU £g B B B 7<l*f>ii«Ha, t?L5^ 
TOH«II«±t S£>m 1 fSHTvPra* 7 B«H a¥£g B B B 

^ao, gt^ffi^PWigniiiiztcrBiT-, Jiwt 

Sl 1) o 



(19) 
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[0174] ^mmnmHm^ft^t), m 
mmimmmmmt^m^mitisv y ask 

(!f*IIl 2) X&% 0 

[0 17 5] igU^M^MSH^IgH^^ftD, IS 

assess (if*5i 3) o 
[owe] ig B B B ^*^«Ha¥ign^&aD, 8 
tmmm^mmz tmx\ ^mmimtx 
^zms&Mtxv? (mmi 4) „ 
[0177] m^mMimmnmm^^m^ g io 

ft^ru^ASK (fMin 5) fjs 0 

[0 17 8] igH^*^lfelH(i;i|i|g| H ^b&-fJ, g 

u mmm^mm^mrc i mm^mmt 
mmmit^vymum^ (ti*5i e) 0 
[oi7 9]8«ot^ (ooo i) mzmttz, 
m^mit^v^mrnxm (ii*5i d „ 
[0180] ^mM^mmimtmrnm^B 20 

mtfivymmmz (w*5i 8) „ 
[0181] f$n%wm£mmmz, mtmmms 
mmm, cmmtix^m^ft^i), & 
-d, mmmm^mmtmx, mtmwk 
m%t%m$n%mit%vykm mmi 9) x& 

So 

[0182] ^mm^nmmz, mmxwm& 
^Pf*^«H^st, iffleep^t-rs^iiss 30 
[0183] m&mgk&fflmK, mmmmz 

mtmm^m^v^mu (11*52 o x& 

[0184] m^mmmm^ mmxwm 

£g B B B «ii^fi«m^ mtmmm^mmz 
tmx, m^mmmmmhx^w^mit^v 40 

(.mm 2) xm» 
[oi8 5] £g B B B ^ii^l«m^ g-r^fg^^ig 
B B B li«zt^ ci«$ELTi^¥ig B B B ^e>ftD, g 
^{g^wfg B B B is«z £©nr^ mmmvikmm 
u ig B B B ^PM^1i«Hrtgpt, iiw, ffitt^RS 
mt^m^mit^v^mm (11*523) x% 

[0186] m^mmwmmi, mzwmm 

B B B 1i«zt^ cimmiLx^m^ti^W^ g 

tmmmmmtm-e, mmmmm 50 
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U fg B B B ^*^1i«H^t, ft#73 ^tfftffc 1 ffi 

©ffi««£t^Wi B B B ^fc#y ^ass (ff*52 

4) X^o 

[0187] £g B B B «ii^fi«H^ g^ffi^ws 

B B B fl« Z t a., c WSIeLT^ ¥£g B B B fr 5> ft ffi 

«Wi B B B g^ S«ltffi©3» (0001) mx& 

*X £g B B B ^fa*^I«m^ S«M©3« (0 0 0 

- 1 ) mx&^m^mit^fv^Lsm (11*52 5) 

xh^o 

[0188] g/t, s*m©, {^mm^mmts 
^x}^k%mwmmo)mmoy^k%Mm, < 1 
- 1 0 0 yxtizm^mitisv ? ass-css (ft* 

52 6) o <1 l-2 0>t*SotfeI^ 
(11*52 7) „ 

[0 1 8 9] S««t43^T, ffitLT#fcT£ffi^ 

Pf H ¥g B B B M« z ^m^mM^mn^mit, 

< 1 - 1 0 0 >#|fo6,fctf< 0 0 0 1 >S»tffit^ 

[0190] as^gptfe^T, mtLxfefetzt&k 
mmmn z 43 ^ # is^m^s^©^®^ 

< 1 1-20 >73[p]*5 <fctf< 0 0 0 1 >^|Rlt 

sfmessfc^'j^Ass-pfes (11*529) „ 

[0191] ffi^Pfa#IS H B B Mii©tl*\ 1 0 /i mfrS 2 
0 0 0 /i mX&Zm&mtfiV V ASSTf&S (H* 

53 0) o cniiCffij£i$#Ytf#ftLfcV^fci;* 
© 1 43 D fg^Pfa^lS^ii Z z fclttt W C ffi 
$ftM«Y^#ftt§l£«2 z + y£««t£o ffift 
Pf H ¥i£ B B B M« z fe c Y offi^HB-e^BS^^ 

[0 19 2] ffiW B ¥$g B B B fgiS©&\ 100|im^ 

soo^ m-e<g£¥£S B B B sw; ASS-ess (if* 

13 1). cnfeC«S1i«Y^#feLftV^a^ 

© t a d ffi^r B ¥£S B B B M« z ©^ z zm?zt>\ c ffi 

J««M«Y^#ftt^^&a 2 z + y ttHMt^o 
[0 19 3] £S B B B ^Pgft-&1i«H©^, 1 iim^Z 
0 0 ,i m -e<g?>J|i£S B B B Sft^U VLSm (fl*53 2) 

[0 19 4] £g B B B ^ft^«H©fS^ 1 O/jm^ 

8 o ii mx&mm^mit^v ^hmm&z> mm 

3 3) o 

[0195] i&mm^mmza)^mmmim& 

*V 5 X 1 0 6 c m~ 2 «T^S^¥£g B B B Sffc^U A 

a« (H*53 4) 

[oi9 6] i&xmm^mmzicfs^x, m^mm 
^mmn<D]B.m3 o m ©is«T\ ^^ia$Kfu^a^ 

a< 3 X 1 0 7 c m~ 2 VCfX&Z Ctt>m^ (H*5 
8 9) 0 fg^PW£g B B B 1i«Z©ia$E{u^g*\ £g B B B ^ 

ps*^is«h t (Dmmxmm < , ttw^ s mm 
icm^xm'pLx^^m^mitifviymm (h*j 

3 5) -C&So 



37 

[0 19 7] SKUffifcfc^T, ®M£tU USHERS 

mmmm^m^h^w^mitijv 7 mm 

(11*113 6) o 
[0 19 8] ®MBB0g#fiD$£H;, 1 /im&Te&S 

¥£g B B B M^/ 7 assess (11*113 7) 0 

[0 19 9] 11*112 5fctB«©¥£g B B B SWJ7I>S 

b b b ^*^s«h a, gt^fg^^iigiiia z t a, 

H\ 8fixfSffi©3» (0 0 0- 1) *g&& 
IM£fl^Htf\ S«l!ffi©3» (0 0 0 1 ) ffi-c?fe 

^^ignsft^u^Aais-c-s^ (ti*ii3 8) 0 
[0200] mumicis^r, mmu {&wm 

tb% (!!*If3 9) 0 

[0201] mn^fcmim^mmmmH 

*S4o) 0 c<Di&mm^mmt, i&mvm^ 20 
mmmm^mn z > m^mxmm^mm 
z mmm^mtmrn cmmmw ©his 
zYz^saSo 

[0 2 0 2] B^-3feiit»ROIieS^RB*^|«H*« 
SS^IjgSSft^U^ASiETSS (!I*II4 1) o 

[0 2 0 3] mh<te, mm^TMm^m 

1 2 0 0 mt?ss*iessfi:>?u 7AS«-?£S (H 



[0 2 0 4] ^jS^Ttfc^^ft^U^ASS* 

[0205] mn^'yvm^mm^yr^y 

Yif { 1 1 - 2 2} , {1-101} "PSSta^Co 
f-TICji^/c <fc 9 £ afftSSfc a T% c c 

{1-101} fflccffit^f-rs^frfttt, 

tan"' (3 1/2 a/2c)T*Wo {11-2 
2} ffi©Cffi^tmi^«U t arT' (a/c) 

[0206] {i i-2 2} ocst^-rs^tfte. 

14, a = 0. 3 1 8 9 2 nm, c = 0. 5 1 8 5 0 nm 
tan"' (3 1/2 a/2 c) =2 8. 

0 4 3° -e&So 

[0207] {1-1 o 1} ©cfflfcftfsistae,. 

a, tan"' (a/c) =3 1. 5 9 4° T?£3 0 
[0 2 0 8] H9 (a) <D£5K< 1 - 1 0 0>#|Rlfc: 
ltf3Xh^7VX*£iStf;fc#&, Vif£#f$T£ 
7 7"feyhffltt (11-2 2) £ (-1-1 2 2) mv 
&Z>0 ^©Cffit^t^ftMftOa {42 8° t?££o 
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[0209] vmm&v, ^mmmmn^ 

%httZ>t77tvm (1 1-22) , (-1-1 
2 2) D&VcosecG. 77*7 hffi© 

C®'\fiDlS&B;z = Vcote. ia-3t^f»M„ 
[0 2 10] §g B B B ^it^I«H, CffiMg«Y©t° 

t, 7 7 * 7 h ffi© c ffi-\©Sf^s^r^5> t c ffijtft 

1S«Y©flgy£?ta;i/c&©fc#U\ 
[0 2 11] 

p=h + y+2 z = h + y + 2 VcotOa 
[0 2 1 2] !g H B H WH*^«H©fSh«Xh^7V 
©IS s £ o Ti5ffi££ D , X h ^ 7°VX ^© t° 
7^ p fe^i6©l5l+t ctoT^S^o fSH^it^giS 
HCffihtfl (im~Z00(im^ tf 7/ p 2 0 /x m 
-2 0 0 0(tmT?, y + 2ztfl0~Z000(im?$ 

[0 2 1 3] Xh7^7vX7©fSs tt°7^p^K. 
«©t?|g^[ifS*^M«H|Sh^/f*^SD, HZYZ 
H Z Y Z • • -©ja$© t. 0 7 f \i 7^ tf 7 f- p H 

[0 2 14] VSOSSVffS^Sfc^ Cffi$ft1g« 

SfcC®$gfg#Ytf$£ (y = 0) t« 0 Cffii^g 
«Y^*tS^©V)i^^Vc fcts^ 

[0 2 15] «1-1 00>73fi©VS©££) 
Vc = (p-h) tan9a /2 = 0. 3 0 7 (p-h) 
[0 2 16] «1 1 -2 0>^[nI©VS©^) 
Vc = (p-h) tan9 m /2 = 0. 266 (p-h) 

[0217] iaoT#x5n§o osdvi©^v 
30 ffftsnawaas (c^mmm) ©dy^ssfc 

[0 2 1 8] ^LTVS©gt^V£V>Vc t LT7 7 

•t 7 h jtft ? ^nif c mmmm y ©®»^ o t t¥±i 

<0 (y>0) , V<Vc -pSSi^fca-aT^o 

[0219] fltji^^UffifJi ©+J-y7°;i/A^a, s 

= 50^111, h = 40 j Ltm, p = 4 0 0 /im, y = 30 
jam, J?^T= 1 2 5 0 jimfSSo CCflt^V^ 

v|f©^a, v=i00(/mf\ EaWiS^aVc 

= 1 1 0 ,imT^o ffi^WigllliiiZCfsa z = 1 
6 5 ,im£&3 0 |g B E l^i¥<Jtft?^TGaNig B E |©j? 

[0220] £fc, ifmn^mm^ v-emfcmvk 

cnmictMir uremic ^mm 
mmu ^©77*7 vmmwfct>-om<D&fc& 



(21) 



:!9 



mhxmz^ mMimmmMHtDmmmw 
m^mm z * c mmmm y ©Mu£§ i t &&<g« ufc 

XftlX-r« C £ £ J; 5 ^M©Sffc#U 7 A£g B B B a*£ 
fl^Ltm^ (11*119 0) o s/c, L©^yd7 

MtiM^-a^ Wj^JcSSWJ 7Afg B B B a* 

# u 7 mmmnmik t i xmmmhrcm, a 
ig H B B ©ig H B B ^i*^«HO)±t(aiT/cfcig H B H ^PSft^ io 
m«h # § i m&tu i&mm^mm z ^> c b^is 

« Y ©± t ai?/c tffi^PWIg^Tilfel z * c JIMS 

a, c ffi^«M« y omizmsM, ^©x^s^s 
l x < im c ig H B B #§jg© & © s /c i6 1 #x e> n 

So fS^c^tffMftms©^*^ e©« 

lt <fc sift # u 7 zj£ H B B a««£ H B B t l 

T> ^©±W?<$ftL7c^7:i7 h^ftSU ^ic££ 20 

Hfcx? Starts c t tefc Q&mLomtxy 72* 
mMs*%%z.tifX%Z> (W*if9 l) o cort§^| 
^©£SbI©7 7-fe 7 hffiSHfr BEltS £#0«fc 5 

j;S^ljgSMkJ5f U 7Aa««£ B B B £ 
LT\ *®±fcg{[;;tf>;9iv&$g£-e\ f®£ B B B ©l£ B B B 

S^aSkJy h©Jg«!cU lS^ttlS a B B Wa*^M« 
HtfJ&SSft, ffi^PW£S H B B ^Zfej;tfCffi^ 
JSiS« Y ©± \i 7 r -fe 7 h ffifr 6 &Sfffi£ 7c tt* 3 ? 

hfflffJ&SSn, ffi^#$£ B B B M$Z£/ctt 30 

mmmmmmz^zctx^ydy b&m 

[0 2 2 1 ] 

[HffiM] [HffifJi (77 7^-tafM; 77 7^8 

« ; Hi 0) ] *»JG aN8«£Hiif (^ 

mm i) mmxmm 1 otgi/co th 

«tLT777^CffiS«4 l«HL7c 0 HI 0 
(1) «777^S«4 l^H^LTl^o 777^ 
•taX73B B ^ (Hexagonal synetry) GaNfe 40 

IWIUH^STS,, KtUfflft^nTO^LED, LD 
TaH5-9-7 7^-¥Cffia«»^tlTV^o 
[0 2 2 2] 77 7^S«4 1 tfifiMOC VD& 
(t^SCVDri) KioT, H2S2|im«GaN 
Xtl4 2ril^Co Hi 0 (2) tC©mi©»fffiH 
£^"f 0 Xlfl4 2©^SttGaN©C®taS 0 
[0 2 2 3] G aNXt°l4 2©±®fc, 1 0 0 n 
m©S 10 2 m*-MlcmLfco 7*hU7777^ 

/Co Hi 0 (3) tuCm^SfffiH^to S i 0 2 50 
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WSffift 4 3 li |WT D #P«M£ 0 G a 

^7/^-yA, B, C, D, E£ffMLTi£KL/c 0 

S4 2©< 1 - 1 0 0>73|n]t L/Co 'OSD {11-2 
0} ffi (A®) tffffS^ /^-7E«, Xh7^ 
7©«7^<1 l-2 0>73^tL/£o ^SD {1 
-100! I (Mffi) t¥tft?SSo 7h7>^7° (»« 
BM 3) fS^stL, VX^OS^G aNXb°l©gM 

BPKfctfc'rSo /^-y©H7^^pfr«o p = s 

+ t T$.So 

[0 2 2 4]/^-yA Xh7^7°|gs = 5 0/im; 
tf7f-p = 400/xm; t = 350/im 
/^->B 7h7>^7lSs = 2 0 0 /im; b°7-f p = 

4 0 0 \i m ; t = 2 0 0 /im 

/^->C 7h7>^7lSs = 2/im; t°7-f p = 2 0 
(im; t = 1 8 (im 

/n^-7D Xh7^7ipls = 3 0 0/xm; H7f-p = 
2000/im; t = 1 700^01 
/^-7E Xh7^7ipls = 50/xm; H7f-p = 4 
OOjam; t = 3 5 0 ^ m 

[o 2 2 5] ^n^ncoxhy^^/^-yA s b, 

C, D, E^feO|SI4^^77°;l/A, B, C, D, Et 

[0 2 2 6] ( 1 ) ^77>A, ^77;UB©^ft 
Xh7^7°/^-7A^t0^y7>At, 7 1-7^7 
7 B B ©±fc H V P E r£t <k o T 
G a N£Sb b b ^*?€/co H V P EitBt&t^T, «ft 
©SJtS<P«^gP±7a t G a * 2;l/£lRgLfc G a ^- h 

mtTMcii, mm m^wmbtc*)-*L7$ if wt 

VZtiZo 7--fr72©±£^7 7^Cffia«4 1*18 
H-TSo 7^7^At7-{r7^B*7-fe7^ 

m^xmmxG anm^^o 

[0 2 2 7] KJtS^©±73^S;J<*^7 (H 2 ) tiSffc 
7]<S (HC1) j?X*G a^-htfftl&tSi^tfto 
TfctK 77^-7^7 (NH 3 ) fc;J<^7*7-fe7 
^t«^/ca«©«£-\fftmt;^S <fc 9 tftoTG^o 
7]<*^7 t U ^ ^7 -PS £ o 

[0 2 2 8] ^ffiM 1 m S£^aftJ±fc LT G a Jj? 
-ha8 0 0°CK±ttoiiL/co 77 7^-taiiai 0 

5 0°CtilPiiL7c o G a t H C 1 ©MJS^-B G a C 1 
A^^tlS G a C I ^ !7fL jy ^MdL? ')7y 
^-7^7i:SjStSo gS^ftrefeSGaN^ G 
aNXtf^y-wWlMMgM 8^V77 4 3©±tit 
»fS 0 

[0 2 2 9] Xtfl©Jtfi^ff^©jlD^^So 
iSftSfi 1 0 5 0 °C 
NH 3 5>J± 0. 3 a tm (3 0 kPa) 
HC 1 5>J± 0. 0 2 a t m ( 2 k P a) 
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j£gH#IH 1 0 ftffl 

[0 2 3 0] ccjtftcign, vx^/^-yA, vx 

7^7-yB©±fc, Si 2 5 OfimH^GaNXt" 

(4) ^©MI^LT^o 

[0 2 3 1 ] [•y-y^l/A©^ (SEM, TEM, C 

£ 0 Vl4 4tt77'fey h®4 6, 4 6T#l$£tl3o 

D &m<DjEBftB<D7V XLZfflc LTM^fc «k 5 10 
4gffiBt*tt^o V$4 4©IH£fci¥fflBB4 7*>*# 

$.^o V$4 4CJS4 QlZWtblcWMrTcZ h7-f7°vX 

74 3 t±ymTm^mt^o -d^vm^q^ 

jgg^lESt^St^Ct^-et^o SMS 4 8©± 
fc, V14 4©7 7"fey hffi4 6fc¥ffl8B4 7*Mftt 

[0232] *yyf)V a ©sstcJin* vs 4 4 © t° 7 20 

fS4 0 0(im , P$-3ft 0 W^feCXh^^VX 
7 4 3©t°7^pi:^-^SSo O$0vX7fu»«± 
4 0 O/imt:vf-0iijfc##£Sfc 
Sttt377-fe7 h®fiD*^fca-3T^So 7'JXA 

(vi) mm%7 7tvvm<D$<& {11-2 

2} KtOfe©t$o/c 0 < 1 - 1 0 0>£ft ( II 
1-2 0} Itffi) tXh^7£ffML/cfr^ 7 

7 -fey h®ttXh^7^#fifcW;£fc^5tfc#fc 

^So Pg-r«7UXAtt77-b7hffi4 6, 4 6^1 

ta^agM 7^M5nSo cnacffit¥ffT ( (0 30 

0 0 1)®) Kffi"PSSo iPia 3 0 (i mgJgT'Sofe„ 
V)f4 4§M«77'fe'y hffi4 6, 4 6<DHB<DVS 
Jg4 9taM!H©7 7-t7 h^iMfiWW-fe 

ffi {l-ioo} TSis^ttnnu ^©ifffi^iiS 

L/c„ HS?#im, j£g¥?SgflKtt (SEM) , %V~ 

F;V5*-feyx (cl) , j^Tt, 

[0 2 3 3] C©tll?©fg*Vl4 4©fi4 9EC, 

£ BjUT 5 t « 4 5 £ S C £ ffftfr o 40 

ftjt«73^] (cia^) (xmmimm 

H) 4 5tttStf'4 0/im|T^oT, CLKfc^T, ffi 
©Melt^THf^ay h7XH<:ftD, HMfcffi©^ 

frofco ^SDig B B B ©j??73^]tvX7Xht7^7©73 
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[0 2 3 4] S5,fc9-y7;VA^C L (#7-F;J/$* 
•feyx) tTEM (lii«?iilSil) iaoTJ;!3#I 

SDBf^g«©J3lWS5 OfcJcoTHStl/cgKM 8fc 
ttS#K©^ff#ftLfc 0 10 8 ~10 9 cm" 2 t 

mt) Bi^ig««Jiwi55o (^tignewKT-s^u 
(omnu 5 o aJipift ctoT a$Kfu*^ s ft d s^ps 

o /to O £ D ttWii 5 0 ©SflJBP5t©IS H B B73fua(5g^ 
[0 2 3 5] ( C L TUT) (f t^HWii 5 0 (SfHSW 

K) ©Mtl0«i8 Cffi^RPtH8S^«Zi:C®fi8^« 

y) tu^m mmmmibxm\ -D^m-u 
iMfg$E^at^oTv^ 0 tgMw«£t<m i 

0 6 ~1 0 7 cm" 2 OtfigafiDteffiffigfiDiS^fl^FfiE 
f S fe <D<DtlWlli 5 0 5 Sins L fc o Tfiffiffig 

ttiiita^-rso o^e. 1 o o ? mm&m 
agWa¥is H B B Miiz) t, mmmti o 4 ~i 

0 s cm" 2 fcfcffiTLT^So «Bffc±-3Ttt£#« 
fiDjfi<"Pt>fiffi!8fiH:l 0 4 ~1 0 s cm" 2 H$>m 

ttCOJ;5fc:Vl4 4©g4 9^6KnStfleoT<Bffi 

[0 2 3 6] 7 7-b7 hS©0j©g^a i P±iffi4 7i:ft 

mmzt^Twmmmm 7^7^ ten 
j$frftfamttT^z> 0 /c^sxhc7^7tas^73 

[0 2 3 7] 

-YZHZYZHZ YZHZ YZHZ YZH- 
[0 2 3 8] fcl^ct^ailDELtftSo ffi^PWig 
B B B 1S«Z t Cffijg451S«YT-©$Kf]ia^ftV^\ 

for Ufr fc ^©^ffi^li«H ©73 o t# 

tfT^S„ L^fefg^PWig B B B 1i«Z, CffiJtJI1i«Y 
2 6 tii??l#7igp ■ ®^f H #£g B B Bfi« Z t Cffijtftliig 

y) wgn-e^ ctfft>fr?rco 

[0 2 3 9] ~D%<0 : ttlt><Dmm±<:5h^Zt*^ 
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•t7 mmt^xvmm 9 (xm^mmw <\ 
tm^^znx, mmi5ot^mm <&m&& 

mmsmm, mmy) •vnm&mm 

[0 2 4 0] ^HC^gPfc^oTfe^WltffeS*^, 
£ o T¥ig B B B ffiMuM« nf £ C t IC L/c 

m% 0 osdv-14 Ammm (7?t>?w 4 6 10 

/ML/cg^Zt, VI (£) ©ra©¥±igM7^ 

6 Z a 7 7 * 7 h o Tiiicft L C £ £ J; o 
TffilEfu^SD^igHTS^o lift ZCC* rffi&HPl 

[0241] 5paaai5^4 7 (cffifcwaaisBP^) 
©ST obp^y litoi mmax^xmmmm 
<»mmx&%o emyr^y mmmLfcm-vts: 

So xh7^7Vx^©^npstj;oTV)iT-a^n 20 

It (CffiClffi) ¥ffl$4 7t||^T$SL/cgKm& 
S *Wi D ffifsfuTfe <0 m^ B X& Z e t tfbftifco 

[0 2 4 2] asct^f <: fcff&So fg^Pf H ¥l£ a B B M« 
z fcfcK§££fig#H fe Cffi#g»fl9agffifca9 ^©£ 

mm^m z t KPg&£fg#H c ffi-ca < 

7 7t7bK-$5 0 zhxmu&w.vMi'^m^T 30 
< a 0 ffi^pwisufi^ ztc mmwrn y w^nans 

d m$^x&% &mmx&% 0 

[02 4 3] ZZicecDmM^nMut, vS44rt 

©77*7 h®4 emmcD^xwmicmbrco e 

coy V XL (V!f©^tt@L/cfe©) »tfS77 
•feyhSJi {1 1-2 2} I»St4^TW„ ftfc 
M^rcZolC @ (VI) ®4 9t«iin5«77-b7 
M4 6tSLTWftg©^77*7 hffitf#ftT 
ftfi;»^^7©W;4#i©M$Cn^2 iD^t 
1^^)lWW„ ?§^77*7 hfflfrSTSB^lRlfr 40 

[0 2 4 4] +fy7;l/A, Bfcfc^T, $^77*7 h 
ffi4 9 ^PM^iS«H«!tLTI^ C 

77*7 h 4 9tj:oTH$tlT*3D7 7-b7 h 4 9© 

i^Htc tt#|R|fc:jfcgl,TH> < o 
[0 2 4 5] £S^g©S^77*7 h®«, Vif 
(#) 4 4©Jg4 9©SflJfrS^£tlTt/^ 0 ftfi© 

L^Cg^ftg^feo/cjg^ffM^o £©ftfi£fc 50 
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o /eg 4 9 oap^st iS^Kffi^Rsttfg* to t ^ 5 

ettffifr-jfco 

[0 2 4 6] ^C^aSHfr^ (Hftti, 77*7 h 
ffi {1 1-2 2} ItioTVf (@) 4 4fc||J65> 
ft, XlI-&iaH*ML, ^St#S4 9t<fcDB 

[0 2 4 7] W)Mfc7 7*7 h 4 6£&8L&tf 

t>j$m^Z>etlc£~DX, 77*7 hffi4 6m§ 

4 4©g4 9tf«LT, ^RI^^^H^g?^ 

mm k #3 ^$^^aiit^o o s 

«H©^ffl©fi^|iS#!g^«Z, CffijtJtfiigYClE 

[0 2 4 8] [ry7;l/BOiI (SEM, TEM, C 
L) ] ^y7;I/Bt-O^TfcS EM, TEM, CLt<fc 

[0 2 4 9] TvtftS^a, 77*7 hffi#r^4 4©^ 

Pfiiitt rtmiM 1 1 om h t** /-c. +j- > 7Vb a -ea^ps* rt 

^HS*^l«H<D(ihB \t \ 9 0 iimm&tm^fcc 

eti^tmsxYy^y^x^com (sa =50^, 

sb =200/im) fc-^SUT^So cn^S^X^C 

a± k v x 7 is t ® u ii©^Pf a *^« h tfffM? ns 

[0 2 5 0] ^y7>A©^PM^«Ha±§-TSo 

r£tfftm±ft% d ^--ps o /to ^-y 7> b ©ftpisg 

^USHOSffittt^ ftg©S^7 7*7hffi/c^a 

[0251] ?e»(cf-y7;i/B©^PM^1i«H WD 
fcSKfc„ ^Pfi*^1i«Hta, MH©¥igB B B 1i«z, 

y ic m l xwm ix^mmmz mm^ ^tc 0 z 
^mmsmmcom^^x, io^ois b b b m 
com^mmmm^e t t^^o/co 
s^ffitt^-n^nflWSisH/Tv^co ^y7;v b comM 

^«Ht4, fEfi^Pf^ffi^Pfi^^, 

[0252] [-9-y7>A, ^y7>B©tai] ^y7 
;J/A, -9-y7;i/B©SKMiJtaiL/co St\ «ffi© 
^7 7^-t*€W»x^ , ffiJDStLrco ^©tl, S 

lx, mmmmtz g a nmut ltc 0 as 1 ^ 

NSS©^y7;VA, BttSio (5) s)±)fti«t 

[0 2 5 3] il©GaNi«(t Sffi^ (0 0 0 1) 
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[0 2 5 4] G aN©/Vy HStj£^Mft©3 6 0 nm 

\ o o ,x m m *v i-^mm. l < 

W.^v^tv^Mif^-Dtco cft&vx^M 3©H 

[0 2 5 5] ifcmmmmmm^yh^zht 
L-c^mtf^t,\ ^m\L^^x\m^v^yv^ io 

[0 2 5 6] ^S^fcWBf^fc^oTfcC Lf§©C<h 
D ^BItllt£^< HITS D lBWffi-e££o g 

[0257] mmzmrzm%&mm<Dm\<07 

7-fe7 h 4 4 t^^TiSftL/cffi^r B #lg H s H fiIS(Z(i;, 

o^yb7Xh©»i« (ffiKPPMgiiisgz) 0 

^tHf^3yh^xhd«©g^H^n/c 0 C 20 

Lfc$# (Cffi^ftffigY) T'$«„ 
[0 2 5 8] C Lfjfc&^Tfct {11-22} 

(0 0 0 1) ffi^ftL/c^^Bl^nyh^Xh^t 
[0 2 5 9] 

mm^mm-m c-ap-eif) 

ffi^¥ig H H H M«Z-BJ 30 
Cffi$ilft«Y---Bf 

[0 2 6 0] ^PM^1i«Ha^7tWtg^^tb/c 

two ?«^i«h «a«ig H H B ©s«^iB tra 
[0261] LirLr&jf^^^mm^'Km^T^ 

[0 2 6 2] Hi o (5) ic^tk^ic, V-mrsSUB 40 

£o CLi, Xyf-VSI (#) s TEMtcfcoTttH-r 

[0 2 6 3] C L«t?ttSjHBffiH:B&v^i:tTlKSS 
H©ftg^<©lBMuftWLT^£**^.. 0 

[0 2 6 4] cn&H&SftUiS^RIfcfflMf-rSo 50 
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mmmmmtcL-nmm^ (so) ^Bt^rry 
[0265] wm&mmm, xvyj-Tvztms 

0 p m©-tty7;l/AT-a 40/i mATCX h^^7«^S 
o/Co ^PI*^1S«HavX^fS2 0 0 iimOVyf)]/ 
B"PH:IISl 9 0^mfSTXh7^7ttSo/c„ 

[0 2 6 6] +fy7>A, -tty7;VB t fet^M^li 

« H © Hil ( ffi«#IS H B « Z , C ffijt «M Y ) 

Pf H ¥e B B H ®« z , c mmmm y t is^t¥^©Mu^ 

g(i5xl0 6 cm~ 2 JKTCSofco 

[0 2 6 7] effititm ffi^¥igHM«7li$5fi 

mm a&xmm^mmz, emmmm) -em® 

aSt?$iSo 

[0 2 6 8] '9-y7°;l/A > B©GaNSS*KOH*S 
ttG a®ttxy^y^nt< <Nffi«X7^y^tl 
[0 2 6 9] ^©ISl^Pfa*^«H^Jif^tX7^ 

y^lag^^^ L/c 0 * ©ffi© c ffi^ft 

[0270] tv^cuzmmmmmz, x 7 ^y 
^nt<^c affi-ess (ooo i) K'itTa4< 

T> ivf/WflWiN (Sit) (0 0 0 

-i) mtftiT^w^m, th^ctv&Zo 
c m&mmm y ^ffi^Pfi^igniia ziiGas (ooo 
i) is^DTX7^y^nt<v\ 

[0 2 7 1 ] ^Pfi^1S«a-g«^S$KLT*3Dg 
*ffi (0 0 0- 1) tffflT^^KOHiaoTX-y 

^y^n^^tc5^-fPtffiaL/c©-^s?)9o c 

© <fc d t^RS^^« H t L /cgPfu 

[0 2 7 2] yy?)]/k (VX^f§5 0(im), ^^7 
;l/B (VX^^S2 0 0 jtt m) ©G a Na«aa*Wftft 

Ktt«a?s« 0 ^©i^tfeotfeTx^^fgia^ 

PiSft-oiSaHCfSht:^^ (h« =40fim, he =1 
9 0/xm) o J tnttXh7'f^VX^ (S i 0 2 ) ©iflg 

[0 2 7 3] a««^-e?^/cltt^tfijffit^/ci6 



47 

mm^^^xm l < 

[0 2 7 4] LfrL£SDfc^M^«H£/J^<L 

t f\ cffijtftli« y ^ffi^r H #ig H s H fiI« z # 
-f KfiM^WS c t ffx^r^ 
[0 2 7 5] [VyffrC (Xh94f^^ms = 2 10 
/x m, fc° 7 f - P = 2 0 /x m) ©j£R] 2 /x 2 0 /x 
mt°7'f (s = Z(im, p = 2 0/xm) ©Xh^TV 
XT^'O^-yCtOt^TG aNj£g£fro;fco itu 

j£©777;i/A, Bt^HitHVP mxtimz^ko 

[0 2 7 6] -TSt2 /xmifi©.7h7^7v77 4 3 
(S i 0 2 ) aNKi-sTlS •stlSWrt? 
I^ft^Tt, 77-b7hffi^feOVS^Xh7^7 

Tco 7c>e.Xh7^7x'X^4 3tcfcoTVS4 4©ffi 20 
& (Jg) 4 9^ISt«Ct^^tf77^A*7 7-tZ 
fhOMift^TLSofe. VI (#) ©1uB©» 

[0 2 7 7] fLtHVPES^W, MOCVD&fc 

mm&mttmzzYvJfvz? cs io 2 ) 43 

fr5V|§4 4 (£®4 9) ^^±^e»€«7cfcTS 

So 

[0 2 7 8] MOCVD&tM/SG a^fgW, Ga£ 
^tFPrS&M (TMG, TEGfj fcHCEfctSo 30 
tftt, tfXKBfcl/t, hy^;b#'J7L (T MG ; 
3MfiX) tTy^-TffZ (NH 3 ; 5jfeffX) fc* 
HffX (H 2 -.XvVVXX) *M^&o * 
^Sfifi 1 0 3 0 °C 
NH 3 #EE 2. 5 X 1 0" 2 aim 

m$m 30m 

[0 2 8 4] CCDftiMlC i^t, J¥£4. 4mm©Ga 
^7©73|n]tft<ff|)D : /c7 7-t7 hB^SSSOj^ (V 

it) mmmm^mrco 7 7 ? m 6 «k t> as vi 40 

4 4©]ggM 9t^PM^i«H«iJiEL<M^ 
^/to ^*^g«H©{l«, #Jfc©GaNJI©±fc: 
ffML/c7h7^7V77 4 3 lEL < -gL 

7Co 

[0 2 8 5] LfrL&ft^ Vp (#) £#fctf S77 
7 7 fc^jSLTMfWiE L < WILT^Z 7 7-fe 7 h S 

r^mw^um^^ 7 h ^2 ^hj# &£-r 

[0 2 8 6] &Pgg£ffii$H{i2 0 0 0(im^7fP# 50 
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[0 2 7 9] SJSr f ©7-fe77t7-77°;I/C^H^T 1 

0 3 0 °C KtmU 3 * : 5 &J£= 

1 : 2 0 0 OtF-ffil&LTG aNCJtft^tfo/co Jtftii 
gtt 4|xm/h1?S^ J&gB#IHfci; 3 0 o /c 0 
7 7-b7 1 2 0 ^mgfi©J?&©G aNl 

[0 2 8 0] iintj:oT7h7^7V77 4 3©*± 
tj£4 9^fe^77-fe7 hctDS^Vif (#) 4 4gffi 
©G aNSgJIfiggtffffcnfco Vif (#) 4 4 ©)g 4 9 
^7h7^7v77 4 3©{u«t^g(L/co 7h7^7 
V77 4 3©KtWC<fc D Vif (#) 4 4ga«©MWnJ 

vi (#) 4 4©g4 dicizmM^mm 
tmmLXfS.mhTWco 

[0 2 8 1 ] 777/l/Ct33^T«x'77f§sy;2 /xm 
tiftW^tf, VS (#) S4 9t1??/c»i^ 
flSSH fe^tltOtlT/jN^ < Tfgh « 1 /x mgfi-e&o 
tco •oSDC©j;9tffl^7h7^7x'77l?fe7 7-fe 
y h «fc D ft* VS^S©fi«tffM^?S c 

£<fcS, Wa*#M«H, ffi^PWIS^«Z©lsfiffi 

5 1 c h myfjv c ©#m^ss 0 h v p e x 
mxtf&mm&ow^Mo c v d&%&$ ctic^x 

m%m % x%%ctzmEirc 0 

[0 2 8 2] [^77>D (Xh7^7fls = 3 0 0 <x 
m, tf7f-p = 2000/xm) ©J^cft] 3 0 0 ^ mips, 

2 0 0 0 /x mt°7f-©7 h7-f7v77£W-f S^£- 
yDto^tG aNjtS?rtfo/co dntivx^fls ft^ 

H7^pfe^^MTSSo Ma©777;l/A, 
BiRHitHVPES^ft^^TCo HVPE©Jtft^ 

mi^wao-esso 

[0 2 8 3] 

(2. 5 k P a^ 

&L^na§W©7h7^7V77 4 3©b°7^pt# 
U\ ^©J:9aMMiJiEL^fu«t®S?ti/c7UXA 
tt©ti[aj£LV«^oT^/cc L^Lff^jiti, S 
g^7 7-tr 7 hffi©f4ffi^¥ffi^a < giJH©7 7-fe 7 

«Y©ffi«t(fS^t^So/c 0 

[0 2 8 7] L^L^*^1i«HapjTS©{uHti;^ 
/ui:#feLT^/co «*^1S«H©^ha»2 5 0 Li 
mf^ofc c©J;7t, ^H^1S«H©^hajti5 
j?? d ©^ta t fe tS^LTf* < fS^* s S o /to 

[0 2 8 8] S/c, fS^ItLT, ^PS*^g«H©^h 
^ff<SSb®^Si:, ^lft^«H©^tH^ 
«©^|g B B B 1i«^ffiat^o ^©Hff^^igH^Mi© 



(26) 
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mm^mm z ^ c mmmm y t s x°m% * 

[0 2 8 9] Ttk%.M<?tlLX^Xt>jffimWK.&Z 

5X1 0 6 cm" 2 PAT X fa*) i&MiLX $)-ofc 0 

7 7 -try hffi^iitiT^Tfevx^ta-jX^*^! 

[0 2 9 0] LfrL7 7b7hffi©Mfc^CfK£Ltl/c 10 

[0 2 9 1 ] X/;l/A~D£«];3^Ifck:«koT\ ^Pfi 
i^«H©fSh«2 /xm~2 0 0 /im, ^M^ffiS 
^^S7h^^7VX^©ipSs(i;2 (im-3 0 0 /i 
m, ^^*^^©t o 7^pa2 0fim-2 0 0 0 ^m* 
figftfig 1 0 5 0 °C 
NH3#EE 0. 3a tm (30kP 
H C 1 %J£ 2. 0 x 1 0~ 2 a t m 
J$m?$ 1 OBfPal 

[0295] c<D/^-yiMmmmm<x i om$ 

<Dim\Z. <fcoT¥i&J¥#tf 8 0 0 ;t mgg©G a NjfBi 
tf#5ftfc 0 CO/^-y ET^X h^7°$©$£ a B B © 

ftSS^K *D 8 0 0 m mOSS ( 9J?< ftl^G a N|£ 

[0 2 9 6] SBteJ^m £S B B B ©£ft*mbT& 

s-r, xh5^7tt©ig H H J r B ^\ 

hst^Ttars-Qt^t^o i» 30 

[0 2 9 7] LfrL^5IM§©£g^ fgH^ftb 
T, G a NOjf ligHoff^ffioTl^ t C 3Ttt, 

« h 5 ti*^© ■ox^tco £tc mmm 
mM^mmmttix^z t ^©{i«« 

X h^7^X7^-y©i2£fu«fc^£LT^ 

/Co 

[0 2 9 8] H ©fgHft^fir t fc £ d 40 

^yf)V e a c ^©^y 7> A~D t^LI^o 
[0 2 9 9] 2e>fc»liWfiT\ g B B B Pft©Mu# 
fa&IKfco ^£g B B B ^%3^M^^H©^ffliJ©, 

fg^»£g B B B fi« z , c ffijgftis« y x 

ftteb*^ th^ct mt^tco mmmimnm 

<tH7xio 6 cm -2 i:t^Brt$ofA ^1 

©«n^fi« h ^ 5 Kns »«: ft o Tteffiffigaa^ 
u fg^PW£g B B B ii«z, cmmmmYX(DTmiii 
esga 5 x i o 6 c m - 2 & d fgrsfiTS^ 50 
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tv^mmx\ mic*m<Dmmmi?x%%, 

[0 2 9 2] [WffrE (7sh7^7^<l 1-2 
0 > ; ipg s = 5 0 \i nu t° 7 f - p = 4 0 0 /x m) ©Jt 
ft] < 1 1-20 >73 3 50/i mfll 4 00/1 

mt°7-f ©Xh^^7VX7^fr3/^-yEtO^ 
TG aN$S£fiS/c 0 cmi;VX7fSs, tfy^pli 

^y7;VAfc^-T&3ft\ 7,YU-?(DWxS%mif 
<i-ioo>m\ y-yfbEias^x, xh7^ 

7©Mftx7^<l \-Z0>X&^,O)V7,h94fm 

mmmrm {1-100} twi?^. 

[0 2 9 3] /^-yAtavX773fu^ft3/c^^ 

uvpEick-Dxmz&tco HvpEmmmm 

<DM'9X%>?>o 
[0 2 9 4] 

0 

(2. 0 k P a) 

fco St>ffi^<Kffiffifitt5X 1 0 s cm" 2 T&oTCo 
[0 3 0 0] tfyTVl/ECHg&fr^ X 1-9^77^ 

<1 l-2 0>T$oTt, *^©?» s fSfesn 
/c 0 xh^7^^< 1 - 1 0 o>73fi©££ 
7;i/a~d) tjt«bTa43Bgj®^««^ ^ns©^ 

[0 3 0 1 ] »J2 (GaAs, Si, ^77^t 
M&;rt*-yh, H (A+E LO) ; HI 1) ] 

Hss©sa^ps«*ipi t /to 

-f. Ga A sSft (111) Affi 

a. cffi (000 1) ■9-77^ J rSS 

/v (1 1 1) ffiS iS« 
[0 3 0 2] Si B^ttV K#fii©ij*S^"eS 
3o G a A s (Zinc Blende) SClK; 

j^ffiSt-Qo ^tlT S i t G a A s (E@»ft?) 
(Ill) ffi<DlK|t^ 0 GaAs© (1 1 1) I 

)o AffiJ: ©(i 3 lit c il f(i G alt$ 
77-f-YttH^^-eG aNMMI^^o c|fi73 
^Itigft?^3/ci6-9-7 7^-t«Cffi (0 0 0 1) £fc 
^#ig B B B ^»lfifct3o 
[0 3 0 3] Hi 1 (1) ~ (3) lcmMU<D±lCG 

«4 1 <D±im^G aNl^ltT^5»VX7 (S i 0 
2 ) »5cL/cft\ HffiM2-^affli6^5»HfltfST« 
S«5 1 ©±tVX7tf^ltTX h^7^7VX7 5 3 
^Jtt3 0 'OS D agSflSK 5 1 0 . 1 fi mj$fr 
<DS i 0 2 l^ffML7*hUV^^7^tJ:oT/^ 



(27) ftM2 0 0 3- 1 8 3 1 00 

51 52 
-yA©Xh^^7VX^^ffSL/c 0 * [0 3 0 7] 

[0304] L.a)mmw2^i^~yAtim^^ yy-fivF ;nm^^-ykmwrc (noca 

vx^^fS^^^cvx^cft^g^Hcxk^^v'^;!/ vyffrG ; Sgt^-yA^t/c (o o o D v 

^f^^t-^-^'n-X (epitaxial lateral overgr 77^"\'3S$t 

owth) ®/^-y«ttffML/c 0 CfiDELO/^- -tf-yTVl/H ; %Wfct^—y k^Wdtz (1 1 1) S i 

y&, mnzp, m<onim vwm a p m m y^-x^n wsl 

fcm^&%&5i^mmteuwLrci>(Dv&z>o y-yy^i -,mm^^~yi (/^->a+elo) 

J£^.nmM^X £ a Wt/i (111) GaAsiS 

«>fco e Lo/^-ya, xh^^^^-ycfcD-fo 10 [030 8] cti^mm^ztmifrdmim 

mvMLMmv'i^hv^-yx&Zo ■oi'o^- 1 1 (1) K.mt 0 ^y7>F~ 1 fc^TUffiMi t 

y Hi/^-yAtE LO (7T7MS) |3|i;<k5£HVPE&k:,fcoTG aN©IMLfc 0 

fe^t/c/W^iJ 7 KST?*S 0 H V P Er£«&SjF©±7}fcG a*- h*|U TT^fc 

[0 3 0 5];^-yA Xr^7°f§s = 50/im, S«£gt€3fc&©^-fe7°2£t-r£o J^J^S^J? 

t°7^p = 4 0 Ojim XtHC 1 #X£G a h tfftl&LT G a C 1 

/^-yi ;^->A (50/ims, 400/imp) U G a C 1 WTfi^ftMbZtircgfafcWti&tZB 

+ EL 0*77,7 (2(imX4(im;AW {ufc&^TTyt-T^ffif&LTG a C 1 t^SJSt £. 

[0 3 0 6] &BMfo<D±K.W&\c?Z>?/ty-y%m ?XG aHfr&l8 l t&fi&V$>& 0 ^X^Ci'xGaN 

^ZftZZOfimt, G a N|g H s H «^fu{ci;-3TSg-? /^7 7 rl^ffiSTjtft L/c^S'S^G a NXt°S£ 

GaAsifiO^ Xr7^7°ft#7}fr^< 1 1 - So 

2>^tLfCo ^77^^S«©^aXh7^7°g [0 3 0 9] ( 1 . G a N/Cv77jf®J&g) G a A 

»<1 l-2 0>#fifcUfc o S lSEfiDS^tt s, ^77^> S iS«*H©±tGaN^777« 

<i i-z>mtLfc 0 c*>ixm(DM5t>ff)t^ m<DmxHVPEmiMm^rco i&uxa? 

/co ^n^no^y^i/tt^fiDi^ato-psSo * [0310] 

7y*^7^J± 0. 2atm (20kPa) 
HC 1#J± 2X10 " 3 atm(200Pa) 
J&RSfi 4 9 0 °C 
J&W#Pe§ 1 
^77 7l)¥* 5 0nm 
[03 11] (2. G aNltl«M) ffifiJ^SLTc * W5„ 
^77 7l©±t H V P E St J; D BiST?i tfl £ 5 •:<• 

7y*:=.7%R 0. 2atm (20kPa) 

HC1#J± 2. 5X10 ~ 2 atm(2500Pa) 

^Sfifi 1 0 1 0 °c 

mm 1 1 ii'fi> n .j 

XtfSg& Hi 4 0 0/im (1. 4mm) 

[0 3 12] +J-y7;l/F~I 1 . 4 mT TfiS^llffi«iJiEU« (Vjf (@) ) IZffim 

mmc am^mM£) v mnrc 0 nmmmmio) 40 surety 

yyffrtmm-v&Zo mmx&-Dxmz<D&?rM [0313] yyf)\/F~im i ffi<D7vXL*Bf$ l ?z 

UtffSo 77-fe7 hJtftLT*5DSffi«7 7-t7 h« 77-t?7rffi56«, { 1 1 - 2 2 } ffiW^t fcT 

H^#§Jt2tlT^S 0 iE=ftffi?tfi^7UXA^ffit l^Stfcffflbfco Bt^-O® {l 1-2 2} ffi5 

LT^SScM^cid&Olfc^^fSJ^KfcaoT^ 6m^S±5 7£lt 2 0-4 0 /z mSgCifi© 

So L^fe^t^#L^b°7^«iEL<ia^LT Itffitt© (0 0 0 1) Itfietlft. ^LT, 25>fc, 

i^Lt»ofc„ u©MMiJE^jaa«±t^L/c m$5r.-o<D77'b<}rh {11-22} mm^m 

V77©fuBi:^gcLT^/c 0 7 7'fe7MO§l©f Jg59£H\ utl5»©7 7 rffi 5 6 iCftbX, W 

ytttm* 0 0/imt?Xh9^7TXX©fc°7^4 0 0 ftg©S^77-fe7 h®tf#ftl/t^SC£*V «L 

|imM-t$oft„ ^SD 4 0 0 iim(D¥y?X\lit tc a JK±© <fc 7 immi, mmWl^yf^At, ± 

mwcLxmmmtbtc&icK-DXh^o mm 50 <mmmmx^rc 0 
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[0 3 14] u©4aH©aifi (777;J/F~ 

I) IHl^To/c„ Sf\ IMCGaAsl 

s is*, ^7 7^7a«^^n€WffiJiinxi?f|ij 

tL/co GaAsli (777>F, I) , S i WfiL 
tfryfm) <VM\ 777^78* (V-yfJlG) 

mmitj}v<ymmmwc 0 mi 1 (3) t*© 

[0 3 15] CtlSCG aNiKt (0 0 0 

i) ffi, mttmmxm, mmm^mxmm 

a 4 0 /x mggT&ofco irfcXPSl^fiSgPH©^ 
Wcffi^W$g H B « Z , CffiJiMfi Y tffi&tZo 
mMz., ZHZYZHZYZH-©«fc5fcM.&, 

[0316] i&mm^mm z , c ^nfsa y 
mmm'ptZo mic&?x&, mtcxm-sm 

F~I©^-fflt>5X 1 0 6 cm" 2 ttTT*9/c„ I 
[0 3 17] 

+J-y7>F : 3X10 6 cm" 2 
^y7°;l/G : 2 x 1 0 6 cm" 2 
yrVtim : 3 x 1 0 6 cm" 2 
yryffr I : 9 x 1 0 5 cm" 2 
[0 3 18] t^5Mi&&X&-z>rc 0 E L0VX7& 
#WL/c777;V I T*ife«g«<S:oT^« 0 
777;V F ~ I fcfc^T, 7 h 7^7«©fli;/c« 

^mmmmmw 1 ©777;va tmmmux$>-D 

fco ^77;J/F, G, H, I fcfc^Tfc, -6*5 2Xb 
7^7°V77 5 3©*±fc^l|^g«H^£^ 0 

kh&&s^h£@W5 9 tbx, ^m^mmm 

77-t7 h®5 6tf, ^PM^1i«H©SflJtPgbT 

nxh^ctmhtco 

[0 3 19] ttc, cti5^-y7;i/F~n^ gffitfg 

tiSLT, sumwicmmhxh^ctmm^ 

tltCo 

[0 3 2 0] E L0V77£{#fflL/c-9-y7;P 

T\ 2 0 0V<nU&X^yf-y^m&fctC6, ^7 

7> i ©gffi-^a, mwm.m<D^tf7,vy^T\k 
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[0 3 2 1 ] UfrU ^©SftJt&^Tft SfttftPS 

z, cffij?gi5is«Y*\ X7^77^n, m&mtK-D 

Tco C<DX.y s f-y?fi&fc&-oXlZ, (000 1) 1© 
G affi«X7^772tlfc< <, (0 0 0- 1) ffiCg 

* (N) ffift x-y^y^n^-ri/^t^ct^po 
t^s„ cns©^^ c©^ii^iI8h©^\ 

«ffitf££LT, Gaffi (0 0 0 1) "Mitf^ t C 5 
(000— 1) "MJtLT^ut^LT^ 

[0 3 2 2] ioT, 777;P I tlo^T, ftPBH^Ig 

muimtz, ^m^n&mhxmLXh^m 

8ft, SfeLT, 77-fe7 hffi (1 1-2-5) S/c 
ft (1 1 -2-6) ffi£LT-cfft73p ? K0 0 0- 1 

[0 3 2 3] £3"^ (1 1 DffiGaAs^lK 
t£777;PFfc-ot^Tft 2MtSL/c 0 (F 

i) ft mwmi>fc&*>\z., mmuthxmz 

[0 3 2 4] LfrLlt&Z, ^©ft©giJ©lft (F2) 

Qm^LXh^mmm^tco 

[0 3 2 5] feotfe@r45 9^tL/c7UXAS©7 

vt§£x&, c LMx<Dmm<Dm%, imyr^^v 

M5 6Xfcf$,2tltc®m5 4©Jg5 9tft 

/to 9©aTtXPf B H'&1i«H^feT;^^iii 

(D\mnxtb%o 

[0 3 2 6] {BJSfrwgST-, ^PM^1i«H^ffM$ 
nf, ^^ISm, 7UX/,St^L/c7 7-fe7 h®^ 

^S«H^V^^Hffitftil§Jb°7 h^-etSU 7° 

«t^< vi©gfcDtw%t°7 vm^<mn^ 

(DXteTs h 7^ 7V7 7 ^fijffl Lfc*^© @ Wtrftt? 

[0 3 2 7] ?Lf, C©777> (F 2) ^»CIJ| 
gLfco 77-b7 hffi^5»ft^b°7 Yt>mfvX^%MM 

iat, n°7 h©jg©^*t*46e»nTi/^$K(]i©^\ 

JS^1S8 \zhtc o TJS^ o TV^« c i: ^ ¥TO L/c 0 77 
7)\;¥ 2<Dmm<DMit®m : &mtZ>t, 7 X 1 0 6 c 
nT 2 T^D, VS5 4©j£5 9£SKKRB&&flii£H 

/to 

[0 3 2 8] ffi«^r H ©#fit«ff^n, CCffi 
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immz, t°7 h^*^5»s^t6 o° fflftg^ot 

#ft LTfe 5 , If 7 b tf»£vfrS 100(i mtt±tt)fco 
TfeH© tf 7 hSJi^-r H l ( b ) ©ffitt^i® i o t m 

TtWtglt^ ffil^lfcffiigLTt^;: bWh 

tCo 

[0 3 2 9] £A±\Ci&^rc&5\C, ^yf)]/¥2(0^ 

icmmmmiimmLTh^i^^ 77*7 m 

[0330] s/t, Mmtm, mmmbbx»<x 
m-sm h mmz n% i ^ mmmmmm 

[0 3 3 1 ] tcbk, 7VXmic77^y mff£&l 

scfctf-etftiA, tctsfc, 7r-i27 hs^sas 

So 

[0332] mmm 3 c vx^a^t ± sisd ] 

(VX7©flH ; S i N, P t , W, S i 0 2 ) 

x*#80S^fc<fc«l&»£iKfeo Mi (111) 

A ffi£ t L 7c G a A s SS^ISt Wfl L 7c 0 C a) G a 
[0 3 3 3] J?2 0. 1 5/xm©S i, N 4 

Lrct><D (j) , i¥^o. 2/im©p tmmmLtc 

h(D (K) , J?2 0. 2 nm<DVmm%l&f£irct><D 
(L) , J?£0. liimCSiOilHit^O. 2 
|im©GaN$ML/ct« (M) > |20. 1 m© 
S i 0 2 »l±tj?$0. 2/im©A 1 N£jML/c& 

© (N) MIL/co 

[0 3 3 4] MtO^Ttt S i O2 Jfl/G a A si 
«©±t, MOCVDta^T, GaN?-ffi (6 0 0 
°C) XS&ALTco NfcO^m S 10 2 ffl/GaA 
sIIitA 1 N^ffiS (7 0 0°C) ^jftgLfco G a 

n, a 1 Noignm^a, wffla^ig B B B«Mi?So/c 0 

[0 3 3 5] S i 3 N 4 PtIE W* 



G aN/S i O2 MM, A 1 
H C 1 ftj± 



N/S i O2 UMZ7* 
1 0 3 0 °C 



0. 2 5 a t m 



0 #M2 003-1 83 1 00 
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rty-y\Z, mmW 1 «ML7cX h^7S©/^- 
yA (S = 50/xnu p = 4 0 0|im) WBLfc 0 ^ 
-ftlfe/^-y©Xh^^7©73^] (ft#73^l) ft\ G 
aAslIO<l 1 -2>#|«|K:ft««fc5fcWt, 
[0 3 3 6] Ctie»«4fiM©«II^, X|«tJ; 

IISL/co S i 3 N 4 snafus, p t«ia^ 

fgn, mmizm^&-Dtc 0 s i o 2 surahs 
io ftL/ct^tt, mKm^-eti-Dtco 

[0 3 3 7] ^±XmLfc^y7Ml, TtB©5flH 
"PS D > TIB© «fc 5 £ y 7;!/ J ~N £ uf .& c £ 1 f 
S 0 Sja7°n-bxaHl 1 t^L/cfeCt^Hi^S^o 

[0 3 3 8] 

•Ty7;W : *g/^-yAML/c S i 3 N 4 mm 
m G a A s St< 

■^y7;PK : t|/^->AMlfcP tfilf^G 
a A sll 

^y7;H : «g/^-yA^ffML7cW»SIft§G a 
!0 AslI 

: aS/^-yA^ffML/cG aN/S 10 
2 llfttGaAs!! 

: Stg/^-yA^ffML/cA 1 N/S i 0 
2 llfttGaAs!! 

[0 3 3 9] ^-©S«±tHVPE£fcJ;D, 
GaNCfiScTOfofCo *HffiM3tl3^«HVPES 

^ hsimk m&m2bm*><Dx°%>% 0 #mm 
x\t, $mm 2 b n u < , $ f\ sutigfa^ 7 7 r« 
»i«„ mM&i2bmmux&%o 

SO [0 3 4 0] 

(^7 7 7l©fiScft^ff) 
i^ftfig ®4 9 0°C 
N H 3 ££E 0. 2 a t 
H C 1 5>J± 2X10" 
JtftBfP^ 2 0^ v 
KJ¥ 6 0 n m 

[0 3 4 1 ] 0 nmfS®(7)J?^L^a^ 

^5., /^-yj?& (1 50nm~300nm) 
V\ ^y77mvX7M^f\ GaAsWt 

[0 :; 4 2] ^o)%W-iiUL i o :; o c^y/UGiT, c a 
Nxtf£^y-wwi£)$fi2#fco xtf^^y^;H© 

ft) 
[0 3 4 3] 



(2 5 k P a) 
m (2. 5 kP a) 



(2 0 kP a) 
t m (0. 2 k P a) 



(30) 
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[0 3 4 4] ^©fglg, J?£¥^l. 9mm«GaN 
^igUifl^fStl/Co ?y7)]/J, K, L> M, N© 

5fin©^y7;w^ ^mx«, a^AyH^aw^ 
[0345] cnsc^y^vj-Na, ss^r-b 

LTH 7 ^TfPJiE L < m&<Tc & 5 t ft 
otiose fcff, WiiSiaDfe*^/c„ ccMMiJ 
EB©{uB^ ^7J©S«±t^L/cXh^^ 
7©vX7©fuBfc-g(LTfcfX 7r-feyhffi©@ra 10 
5 4©Jg5 9^ Xh7^7VX^©fuH5 3 t-p-gCt 
T^SctffllLfc (01 1) o l©77* 
7 h®©#H5 5 4 © H 7 f-tt, $1 4 0 0 /i m$> ^ 
^7°VX7©fc°7^ (p = 4 0 0/xm) <hHU\ 4 
0 0/xm©tf7^7XUt#£5iSfcLT7 7-b7 hffi* 

[0 3 4 6] C©7UXL^ffMt27r-fe7 hffi5 6 

a, it {l 1-22} mmzctmhtco pd^ 

?ro© {1 1-2 2} WtWp&\li<Dm±K.&, 3 0- 
50/i mgg©fI©«K© (000 1) ffiffMSnfc 20 
(Cffi^ftlgigY) o 

[0 3 4 7] SSfc, +ry7°;W> L, M, Nfc&'^T 
PD-g-^ro© (1 1-2 2} ffitfft §S©Jg 5 9 
Ctl5©77-fe7 hffi5 6£ftLT> Wftg© 

© J; a t^H^UffiM l ©^y 7°;b A t ^ < ftftftTftB 

[0 3 4 8] LfrU y-y?)lKlcmiXlZ, VS5 4 

77-t7 mijmzn%^WMmztfv£i:&-Dtc 0 30 

[0 3 4 9] c© 5as©afMt, WffltoX^ 

tfo/io «ffi©G a A sS^^n^nfiffffljtoXT'fflO 

fCo 

[0 3 5 0] utl5»©Sft^U7XSfM«, mtt (0 

ooDi (cm) t-rssfi-pfeSo mfcm&sm 

[0 3 5 1 ] S««e«il^fl«H MOiE L < , 40 

ff&m -dTct, Y94Tmc mmmc, < 1 - 1 0 o> 

7vX7fcftjSLTl^„ 

[0 3 5 2] LfrU tfJ/TVl/Kfcfc^m ^PS*^ 
1I«gP©fl«^ PiT^ 4 O^mfgfrSjS^LT, 

[0353] *y-F;V5*7-tyx (cl) t-MuS so 
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mmmn vmv* e> ^ i^mmx 3 t c 5 # s s c t 
H B H fi«z, cffi$jif!«Y©¥±», isfigaa^f 

tlfe 5 X 1 0 6 cm' 2 KTC&ofco MftWta, 
[0 3 5 4] 



+ry 7°;w 
■try 7°;J/K 
+ry7°;J/L 



3X10 cm' 
4 X 1 0 6 cm ' 



3X10 cm" 
1 X 1 0 6 cm~ 2 
2X1 0 6 cm" 2 
[0 3 5 5] th^MmS.^'DfCo *yy?)V], 

u m, Ntfc'^ra, mMMimmm, mm 

L, M> Nfcfc^Tfc, Xh^7x-X7±fc?«^ 

[0356] ate cn^yfMmm^mn^rc 
wmokmsm h mmmmmmmv § rc 0 

[0 3 5 7] nm?ii«i^7-K;V5*7-tyx 
Htcfc^fFffi©ig^ -9-y7;l/j, L, M, Nfcfc^T 
a, 7 r-b 7 m 5 6 1?M«nftSK 5 9 

^Ki^ rrfifM 1 1 1 J: 'ni'iiW-r*^^ c ^ re. 

[0 3 5 8] -9-y7;l/M, NtUXfe, x'X^gffi^ 
^ISHTG aN^ A 1 N-eSSfcfcfrs&vbfc-f* i^fg 
SttHBtSSCfc^lS-afeo Cfttt, VX7±tX S 
t/^g^tU/c7 7-tT7 ff73«l£T£<^ 

[0 3 5 9] S/c, -9-y7;l/J, MtO^X C©^Pfi 

Cffij«ft1S«Yt*3^Ta, SIMffia (0 00 1)1 
(oSWal) fcftoT^S^ (0 
00-1)1 (^SDSfgffi) tft^WlffliL 

[0 3 6 0] -9-y7;i/Kto^Ta, SKSffi© 
c Lfl^i:DIISL/ctu?,, ffi©^y7;v^>L«r£ 

«$S^«bfc„ C Lfl, fcitf T EMt <fc t) 
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[ 0 3 6 1 ] K i ; ^Mest? $ d , ^ < 

k 3 ; M D «g B B B H« (ffiMW£g B B B fi« z £ cffiii 
jiMSY) ttt, <ooo i >tt©*^srrs*«, lift 

[0 3 6 2] ftHffS-sfco CfiDi^t, ^y^l/Ktt 

^SHC^M^iiH^tt^Ct^Wo 10 

/Co 

[0 3 6 3] LfrL&^b> ca)^>7°;bK(cfc^T 
H5 5 9 t LTZ<Dnfflfcfci&ZtU ffifcfto/c7°U 

fc:fe^Tt>fcRg*£fig8HB:, &bfrC#>JML/cvX 
©HffiHffi©-OTS«o *20 



(31) #M2 0 0 3- 1 8 3 1 0 0 
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* [0 3 6 4] -9-y7;i/Ktfc'^T#tg|^tati/c^ig 
ftffifflc fev^T a, ffic+fy 7°;1/Mk. 7> a w 

y77W #t*3^Tfegi6btl/co ^tl^y7>Kt 

[0 3 6 5] co)'9-y7;I/Ktfc'^Tg|^tati^^ig 
B B B frbft£^fiji^i«H«, jtftfflfflt, xh^7 

vX^±tfM2tlfcG aNfrbft£*°y£g B B B ^ S« 
^bJtSLT^/cG aN^g^DM^T, ftfi© 

5 0 

[0 3 6 6] HfitfJ 1 ~3^^c9-y7°;I/A~N©G 
aNS^tO^T, Xh^yvX^fSs, USURPS* 
£ffl«H^§h, VX^tf-y^p, CffijSftliigYCfS 
y, G aNjtSl©SIj?T^T!H©gl t/^L/Co ¥fu 

[0 3 6 7] 



3 8 0 
3 6 0 
3 6 0 



[0 3 6 8] mmWi (4ydy ymm ; Hi s 

2, 1 3, 1 4] ^t*^t^^^HffifJ4^fMBHf 

£o {SfflL/c©arflS©^y7;VT\ -oti^ffiMi 40 
tfc'^T/^-yA^ffl^TffSL/cG a NSfHT'S 

[0 3 6 9] ^o—DmyfMi, cnmmmi t 

WiKO. 1 ,im©S i 0 2 SUMH* 
Jtftfifi 1 0 3 0 °C 



U 7 * h U V ^77 -t J; o T/^-yMLfc fe 

[0370] ctib-9-y7°;vot^y7>p^ffl^T, 

^Bf C ft b © _t £ G a N X tf # ^ * 1 £ J?ft 
U/to J^ftSkiCftST-^ffifJ^CHVP E&"C£ 

#XfcU #fiU 1 0 3 OtCSfitTG aNXtf^ 

y/;I/P©I|gHHt3 0mmgf*S„ 
[0 3 7 1 ] 
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NH 3 #£E 0. 2 5 a tm 
HC l^j± 2. 0 X 1 0~ 2 

j&kh#Fb1 8 o R#ng 

[0 3 7 2] ^©£gH, >SD^fcfc:JJS#l Ommgfi 

©g aNign^yn-y vm^ntc (012 (2) ) o 
©Sffiff«tLTJtftLT^/co ts*-^ ens© 

&?x^% 0 mmvy? xmm l < m\ l t t^s „ 

£ ©MfWEB©fuByx 7 7-t 7 hffi0@H5tf X h 
7VX^©fuBt^g(LTt/^/ci6TSSo £©77-fc 

7 hffi©^© t° h 7Vx ?© e 7 f- 1 n 

0 0 (imT, 0j£@£5S£LT7 7-fr7 hffi* 

[0 3 7 3] C©7UXA*ffMt27r-b7 hffitfu 
{l 1-2 2}ffiW^fc&oT^3„ i^^rof) 
{1 1-2 2}ffi;W^©]Ji&Sc«X ^Jlo/ctW 
© (OOODWenfe ^LT, 
ro© {ii-2 2 }®;W&£©Jgt^ gflgffl i 
5ti/c£?&Cti57 7-t7 hjgt^lTWftfica 

^77-^7 vmmm^n^^mmmmx^ 

fCo 

[0 3 7 4] mcmt^&OJydy hX&Zo ^ 

z-y&mcmt, mcmifcG a NS«©±t£ 

^ * - y ffM Lfc<Dt m$<D8fflffifc ft o T Wc t 

X&Zo 

[0 3 7 5] ssic, ctiS©^yd - 7 h©S£»ttjj 
ItLStB^SSLtco ^©£g*, ox-ydVHcfcw 
fi£Sll©fSll7«^ft« h © ± t «fgn^ii£Si« 
h # § 1 1 ssff nT$n u ^mgjiigE y c mm 
mmm y © ±t ^ ^swffi-^-f 1 1, -a l & 

ftPPMSH^E Y S 7c a C ffiMIJi Y © 2-5 6 
«H©H««7 7-t7 hffifr5^fTO©#|£fc{uBL 

[0376] cn5.ras©^>37 Hcx^xta: 
-^ffl^/to ^©s^ ^n^ti©^y37h^e»9ft 

[0 3 7 7] Ctl5»©a«a, jfcg©&D®2~38Ki 
Stf^PS^^MStifc^ Jtftfflffl© 6 ~ 7 tSttiSJff-e 
So/to Ctl5>©a««Sffi£ (0 0 0 1) ®, -qsd 

est fssstf* 5 , asem* wc^-css.. 

£ff« H 4 0 0 /x m k° 7 r-emOE L< < 1 — 1 0 0 
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(2 5 kPa) 
a t m (2. 0 k P a) 

>mfctt./vx^tco 

[0 3 7 8] LfrU Jydy h©Jtft©tI^©it« 
icis^Xli, Vy7)l%WM^mMLXfr%t, **f§ 

^^rcmmm^ttLXh^^mM^mmnm 
timmmcK-ix^r^c tmmitco wmm 
wwfrzti, ifcmm$m^tELx^rc 0 
10 a,, ^m^mmmtmmmm^ md©® 

itc LfttiDMiT^fo/co ^©£gn, rsfiatt 
wmt & a ^i?£gii7M^i« h (Dmimmmc 
m^Lxmbxh^io\ mmmkmsmmw 

nxmsmi^xmrnM-smnmrn i 
xfc&Lx^%cttfbfr?rco bfru zzmtm 
c l mmm%, c<dz*> mm nmut, mm 
TM^^ta^a©$Efi^a^ffiLTi^ ! &©©, m 
20 mx^s^mM^mmnmtmat^^nxw 
tetmmmtuhmm z ©?^fljt#t*§&f>s 

[0 3 7 9] C©ISH B B ^Pfa*^«H©im^KHtt 

mn^mmmtrnmix^t i*3ns 0 l*^ u 

le^BBft^USHjb^lcM^LT 5 7 7-f? 7 

hffi^ 5. &«i4ffi©^tt t * < * d , *m<o 

30 &X}WBm\ftmi 3«Oll 4t^bft, 

[0 3 8 0] J-X±©ct9t, iS H B B 7M£fl«H©ji« 

H©fif^3 0 n m< ^V^nfc^TJi 3 X 1 0 7 cm 
~ 2 gJS©M«^M&ti/c*\ SpjTtctoTaigBl^Pfi 
il'&fiiiH©*!^ SlzifuaiSt^ cc?feMcc 
«§U/co fsfu^acfg^tC^^a, 1 X 1 0 5 c 

40 wm%fflffimmn*> 5 x 1 o 6 c m -2 wfx& 

^ffl^GaNa«fcLTfSffltif^9^fe©^S 
[0 3 8 1] 

(#) |ggPtMu^*i6T^©ffi©g^ v ^ffi$E{uffc L, 
VS (#) |£gPfc^BS^^HSH*^bT^*P4i; 

iifestf jst ffi-Q t ^ ■? c t mmrnrnn © 
50 ( 1 ) 7 7 1 7 h®^ e. v m (w $&<DmM& 
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(2) 77b7 bffifrS&SVi (#) fM©Mul|^ 

(3) 77-fey hffifrS&SVi (#) 

[0 3 8 2] *^©73r£tj:oT, Mu©H^L/c^ 

smz, M&mm l < ^©M^ti^^r io 

B B B fi« Z t C ffiiiM« Y ) m&MiLXm^X& 
I nGaNflWWt-F (LD) 

[0ffi®ffi¥%IM] 

[0 1 ] 2 0 0 1 - 1 0 2 3 0 7 fcfcl^ 

T jgH Lfcg« 7 7 b 7 b ffifr 6 as t: y b £ffM L 
tJfL&^SG aN£f£ H |$ft£b'37 7b7 b$S£ 
tt^T77t7 ba¥±§«*fi!cft^tWJtH7 b 
©ftft§fc$ftt3©-?fsf4^77b7 bSaStfflf § 20 
b5ns^?c^IWS/ca6©f4*10 o (a) li 

77-^7 hm^mmcmmmmuimi^ *. v 

b g'NiS S S c Tf4*10 o ( b ) a t° 7 b jgfcig 

[0 2 ] $JSBIWM 2 0 0 1 - 1 0 2 3 0 7 fcfcl^ 
TilllL/c»:7 7b 7 bffifr6&St°7 b£?ML 

fc35^T7 7b 7 htt¥J9^J&g#fifc Baltic b 
0rtlft£fcJ&g1*30?J&gfcfcfcfc^tf77'fe')' b 30 

S ^ 3 c t JtmmtZTcibV V. 7 b ©¥ffiHo 
[03] *^#^#M2 0 0 1 - 1 0 2 3 0 7 fcfcl^ 
T|ILfcSIt77^7 bffifr5&St°7 b^ffML 
«LS^G a N££g H B B j,!m2b57 7b 7 bit«S 
fcfcW7 7b7 ba¥±§e^ft^tTOJtt°7 b 
©ftfat 1 t> tMi^7 7b 7 b 

mmm^m^n, 25^7 bi^s^n^t 

WtZTctibOVy b©»fffiHo (1) a^ftttfeth" 40 

7 b m^mLm * Lxmmzwvz mmmmr 
z£t mmntmmm 0 ( 2 ) 1 1 1, t t° 7 b 

m^m^Mm< <dx- m^Ltammi m 

tM^»fffi0 o 

[04] Sffit77b7 bSfrS&SVl (#) £JM 
UKSUfctfSG aN£££ B B B $JI2b, 77b7 b«¥ 
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Jjicft t £W 7 7 b 7 b 8® t Jf 6 ft£ 6 

tvs (#) g©^afit*^L)gti!<r4c/c$E{u© 

j; o t h s nfc ftfc s * s «H^fi« h © ^ c /c 
L i K if ^ 1 1) ,11 ,1] a 1 - // 

ib<DVM (§) ©SfffiHo (1) afigMttfetVl 

(2) Mftttfetvi (#) m&±mzfffflcm 

[0 5] fflg±tit|MUW£VX7-£igy\ 
t77b7 hWIL&A^GaNMK^ctt 
ioTVX^±t^PM^1i«Hi;77b7 bffiiDft 

ffi^PS¥IS^^Zi7 7b7 bffi^fiH^bTjSft^ 
VZ> \<mo)C a N^ l V,^i>f |l l i//ii;^ i ;Siip).j^/^(;)if 
ffi0o 05 (a) tt^RS*^|«HfiD±»«:«feS77-b 
7 bffi@)£ST±g^e)©7 7b7 bffi^a^LSvMS 
M>7 7*y bffi*%M^n*i^^0^LT^So 
05 (b) «^Pfi*^fS«H©±tg/cS7 7b7 bffi 
£J£ S t?±g|5^ 6 <D 7 7 b 7 b ffifc 3^ LTS^Mf4© 
77b7 miMf8,-£ti&&$*mLXV&o 77b7 
bffiC^Wt^PSft^l^HC^WK^gC-rSCt^ 

[06] Sfi±t*IS«t#tf«VX7^^, 
t7 7b 7 bWfb^SG aN^ft^^Siltt 
t fcoTx'X7±t^PM^|«Hi:77b7 bffi^Dft 

ffi^PS#lg H B B tS«Z 7 7b 7 bffi^fug^bTJtft? 
■bS*%B^^X7^ffl^S G a Njg^g^^li^ 

-rs/ti6©¥ffi0o 06 (a) &TmmBc¥mrm 

©«H«TlS^fe07s b 7^ 7VX 7 ^ML/c«l© 
¥ffi0 o 06 (b) a TifiSK t ¥tf # PafPliT) It ISK T 
ipg^fe07s b7^7vX7£7ML/c±tG a N^xtf 

^ ^ ^> + ;bitfi ^sc^tcfcoT-et /c^Pfi*^1i« 

h ts fckmmmnzt cmmmmYt>mmti 

SZHZYZHZYZ-^it^t-rS^^CG aNj? 
!©¥®0o 

[0 7 ] TM«tcTO#r B ^I©«IMTls^fe^X b 
^7°VX7£ffML/c±fcG aN^Xtf^^^^;bfiSc 
ft?bSCttj:oTT^/c77b7 b £D%^@#§ 
B(7yXA«jg) fc, 7 7b 7 bcTtiK ffi^Kiijt 

ig B B B is«zt, @istM<^pg*^is«Ht, wms 
mmnt, i&xmm^mm ztc mmmm y ^11 1 

ZHZYZHZY Z -©JIIIIWt2 <fc 9 

[0 8] T««tTO#r B »a®«Tii^fe^7 b 
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Wi^mm z t mmmm wetgns zhzyz 

H Z Y Z ■■■#fl£t-f G a N8«©f4 

[09] T«a«tTO#r»*is«7is^feox h 

^7VX7£ffML/c±fcG aNfet^^tM 

m&m® z t c®$^ey angina zhzyz 

H Z Y Z -#fjt£tt« G a NJ* §!©¥ 10 
ffi0 o 09 (a) KG aNig B B B ©< 1 - 1 00>73^0t 

•Wl/j£gLT#£>n;fcG a Nj?H©g®fc:&5fcftS< 
1-1 0 0>^[B]t i l z tf*ZHZYZHZYZ---«jg^ 
^to 09 (b) (iG a NipBH© <C 1 1 - 2 0>#ftl<: 

^;i/^5LTf#sn/cG a Nj$m<vm^&^n%< 

1 l-2 0>#ft£¥fT&ZHZYZHZYZ"-*P§}g£ 

*fo 

[01 0] V-7 7-(^SU±.\m^G aNlfW^ 20 

X7&ig^©±k:7 7-fe7 h*«l^ba*^G aN* 
$ft£€3££fc£oTvX7±{c77Pfijl£PI(Hfc7 

«gMgP©±t affi^r 0 ^ H B B ffii^ Z 7 7-fe 7 bffi£ 
fu«£^ WfJW«LT¥ffl*GaNS«^7gtSH 
j&ffll ©G a N!£|ia«»3£«£-Wc&©®fffi 
0o 01 0 (l) mvr^^Wk, 01 0 (2) tttf 
7 7^S«©±»^G aNxk°S£$5U/cfc©, 
010 (3) «^©±tXh^7VX7£ffMb/cfc 30 
©"PSSo 010 (4) «77-fe7 hffi^l^LS^e. 
GaN£/£lS£;fc$A8©»rffiEL 010 (5) ttTtt 
S««£LHffi©7y Xi,«Hfl^^£bS«ffi^¥ 

mmmhtcG, a Ns«©»rffi07?&£o 
[0in T««±tagtai»fwsxhi7^ 

7vX7^t^©±t7 7-t7 h^WL^SGa 
N S *S C 1 i o T VX 7 ±t^*^M«H 

t77-t7 h®<fcDft«vi*fiL«?^ ^mmm 
mmm^, wmmLxmmQ &nwmm&t 40 

« HffifJ 2 , 3 © G a N £gHSiM77 i£ S fc 
i6©»fffi0o 011 (1) aTMSfcXh^TVx 
7£ix«-/c&©, 01 1 (2) axh^^7vX7/T 
«S«©±t7 7-fe7 hffi£f|t8Lfttf5JJ^G a NX 
^MSLftt,©, 011 (3) (iTW^ISL 

G aNSf5©Srffi07?fe£ o 

[01 2] HffifJl t^DffSL/cGaNai^fiigH 
tLT, f©±t77t7hf»L6tf^GaNM 
52-e£CtfcJ;oTVX7±fc^M^iiiSH£77 50 
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•fe7hffi<fcD*svs^fufi?^ ^ntpg-r-sss 
gMgp©±taffi^pwig B B B li«z 1 7 7-t 7 hffi^fu 

WfJWJgLT^tiftG aNSK^Sjit^Uffi 

p 4 © g a Nigna mim&mmtucwmm 

0 0 012 ( 1 ) ^KtfgfsfMft L/c G a N*«£fl 
ISJailLT^/ct©, 012 (2) mMMi(D±.lC7 
7*7 hffi^«LS^5»j?^GaNXt°l^Jt^^ 
/cfe©, 012 (3) ttT«S^^£LSffi©7UX 
A«Hfi«£LSSffi^¥mtWJgL/cG a NS«© 
Wffi0T-S^o 

[01 3] mmmivmmicTmifcG 3 n^v 

37 h^X^^XiPlLffSL/cG aNSftfc^Mt 

mmmm o /tt^, ssirat$/c^ g a nss 
©I£ h b h t«£1I«h fcimttii l < 
nenscii:^-r s Fffi0o 

[014] ^MlJ4©JtS73r£tTjSftL/cG aN^y 
37 h^Xv^XiPXUtSL/cG aN» 013 

noT&m^iM^&T^mm' ##fti/rvs 0 c© 
v ttt, 77-t7 h®^6as»®tJ:Diies^Ris* 
^M«Ht*J6e,n/cS^g©is{u^a^ffiLT#ftL 

T&D, B^g©Kfu^tLTV^o 

H 7«£fS« 
Z {gftNPMgigtifB 

z' ama^M^ 

Y Cffi^tftfSS 

K 7«£f!$©ftW 

s ^PIS*^l^©ra 

z ffixr B ¥isnMisi©^ 
y cmmmmm 

s VX7g 

t gMSPIg 

p VX7t°7^ 

2 G a NiSH 

4 t° 7 h 

6 77-t?7h 

7 mm 

8 

9 F<3ft£j£g#|Rl 

1 o mum 

1 1 mmmsm® 

12 GaN|g B B 

14 h°7h 

1 5 ms&m 

16 7 7-fe7h 
1 7 TOffi 
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2 i ymmu 

2 2 G a N&gH 

2 3 Xh^7°VX^ 

2 4 VI (£) 

2 5 mmmrn aw 

2 6 77-fe'yb 

2 7 ¥±iffi 

2 8 CffiMUgc (Y) 

2 9 Vif (£) Jg 

3 0 (K) 

4 1 ^7 7^S« 
4 2 GaNXtfl 

4 3 Xf7^/VX^ 

4 4 Vi (£) 

ran 



(a) 7y-fes*Bifre>«:Str?h 4 
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* 4 5 


^PS*^1S« (H) 


4 6 




4 7 




4 8 


G a NgMSBft 


4 9 


vi (#) e 


50 


ttW (K) 


5 1 


T«i 


5 3 




5 4 




10 5 5 


zmtm® (h) 


5 6 




5 7 




5 9 


vi (#) e 


6 0 


(K) 



[02] 




(37) 
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(b)< 1 1 -ZO>f}^?^^ 



[Hi 0] 



(i, £ 



■ 48^48 _ 48 



1 | *7r-fT»« 



..."I . " 

41 1 42 




[011] 

g ? 3 g s 




777! 



[01 2] 



H HZY ZHZ 



U/hl li I /II 

ZYZK HZYZH 



Ml 



l W I I II 



=S5S= 
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[Hi 4] 

HZ' HZ" 



m m 

mmmmit-TB 1 # 1 ^fts* 
mmmMmt-ru 1 # 1 



4G077 AA02 AA03 AB10 BE15 DB05 
DB08 EA02 ED05 ED06 EF03 
FG11 FJ03 HA02 HA12 TA04 
TB03 TB05 TB13 TC06 TC13 
TC19 TK01 TK06 TK11 

5F041 AA04 AA33 DB02 DC23 DC78 
DC83 FF11 

5F045 AA04 AB14 AC08 AC09 AC12 
AC13 AD08 AD14 AE25 AF02 
AF03 AF04 AF09 AF13 BB12 
CA11 DA53 DB02 DB04 



